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(57) Abstract 

2j5-Diamiaopurine-j3-D"iilx> fi ir an uionanaade dezivadvcs 
are. described haWng general formula (I) and salts and solvates 
dieieGf, wbemn: R' b bydiogea, C^.«cydoaIl^l or Ci.«alkyl; is 
CMcydoalkyi CMcydoatt^i^ealkyl, ADciY, -(CHR^)b(ADc2)iZ 
or ^ipftipriately snbstiteted C^ccydoalksi, C^.acydoaIky)C].6aIk3^ 
pynofi(fin-3-yI, 2-oxDpyizofidiD-4-^ ZoxopynoBdin-S-yl, 
pq>eridin>3-3^ or pipaiaixy^yU and Q is oxygai or su^nr. 
Ompounds of fbonula (I) and tbeir salts and solvates have use in 
mpdicinn as anti-infiammatnry agents, particulady in the treatment 
of patients with inflnmmatn ry condhioQS wtK> are susceptible to 
lenkDcyto-induced tissue damage. 
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2.6>Dtaminopurine Derivatives 

The present invention relates to therapeutically active 2,6-diaminopurine-p- 
D-ribofuranuronamide derivatives, processes for the manufacture of said 
compounds, pharmaceutical formulations containing said compounds and the 
use of said compounds in chemotherapy. In particular, we have found a group 
of novel compounds which are effective in treating inflammatory diseases. 

Inflammation is a primary response to tissue injury or microbial invasion and 
is characterised by circulating leukocytes binding to and extravasion through 
vascular endothelium, Circulatir^ leukocytes include neutrophils, eosinophils, 
basophils, monocytes and lymphocytes. Different forms of inflammation involve 
different types of infiltrating leukocytes, the particular profile being regulated by 
gene expression in vascular endothelium in response to a variety of 
inflammatory mediators. 

The primary function of leukociytes is to defend the host from invading 
organisms such as bact^a and parasites. Once a tissue is injured or infected a 
series of events occurs which causes the local recruitment of leukocytes from 
the circulation into the aff^ed tissue. Leukoc^e recruitment is controlled to 
allow for the orderfy destruction and phagoc^sis of foreign or dead cells, 
followed i>y tissue repair and resolution of the inflammatory infiltrate. However 
in dvonic tnflamrnatory states, recniitment. and resolution are not adequately 
controlled and the inflammatory reaction causes tissue destruction. 

We have now found a novel group of oompourKls with broad anti- 
inflammatory properties which inhibit leukoc^e recruitment and activatioa The 
compounds are therefore of potential therapeutic ber^efit in providing protection 
from leukocyte-induced tissue damage in diseases where leukocytes are 
implicated at the site of inflammatioa The compounds of tfie invention may also 
repnBsent a safer attemative to corticosteroids in the treatment of inflammatory 
diseases, whose uses are severely limited by their side-effect profiles. 

Thus, according to one aspect of this invention, we provide a compound of 
general fonnula (I) 
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NHCHjCHPhj 




0) 



HO OH 
and salts and^lvates thereof, wherein: 

represents a hydrogen atom or a C3.ecycloalkyl or C-|_6alkyl group; 
r2 represents a group selected from 
0) C3^doalkyl 

(") Cs^cydoall^ substituted by one or more groups (eg. 1, 2 or 3 groups) 
which may be the same or different and are selected from C2.7ac^amino, 
guanicfino, carboxyl, oxo and (CH2)pR^ (where p is zero or 1 and r3 is 
hydroi^, NH2. C-|^all^amino ordiCi^tkylsn^ino) 

(ill) pyrrolidin-3-yl, 2-axDpyrrofidin-4-yl, 2-o)a)pyrroIidin-5-yl, piperidin-3-yl or 
ptperidin-4-yl in which Ihe ring nitrogen atom is substituted by hydrogen. 
C-|^aIi^ or arylC^^kyf (e.g- benzyl) 

'<iv) - TjyrroIidirv3-y!r'T>iperidin-3-yl or piperi the ring nitrogen- 

atom is sutistituted by hydrogea Ci-^^tM or arylC^all^ (e.g. ben:^!) 
artd me or more of ttie ring cartx>n atoms (e.g. 1^ 2 or 3 ring cart>on 
atoms) is sut>stituted*by the same oi^ different groups setecte^d from 
C2-7acylamino, guanidtno. 0x0 and (CH2)pR^ (where p arid R? are as 
defined previously) 

(v) Ca-QcydoatkylCi-ealkyl 

(vi) C3^(^oalkylCi^tt^ in which one or more of the ring cart>on atoms 
(e.g. 1, 2 or 3 ring cartoon atoms) is substituted by the same or different 
groups selected from C2.7acyiamino. guarvdino. cart>oxyl. oxo and 
(CH2)pR^ (where p and r3 are as defined previously) 

(vii) -Alki Y where Alki is a C2-6 alkylene group and Y is a group selected 
from C2-7ac^anf^ino, guanidino, hydroxyl, NH2, Ci-galkylamino. 
diCi^alkylamino or 
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(where X is a bond. O, CH2 or NR4 in which r4 is hydrogen, C-j^alkyi or 
afy'Ci^alkyl)and 

(viii) -(CHR5)^{Alk2)nZ where m and n each independently represent zero or 
1 except that when m is 1 then n must also represent 1, r5 is a hydrogen 
atom or a carboy group or a group CH2R^ (where r6 is C2.7acylamino, 
guanidino, hydroxy, methoxy, NH2. C-j^alkylamino or diCi^alkylamino), 
Alk2 is a C^^salkylidene group and Z is a hydrogen atom or an optionally 
substituted aromatic ring selected from phenyl; pyridyl. pyrimidinyl, 
imidazolyl, triazolyl. tetrazolyl and benzimidazolyl where the ring is 
optionally substituted by one or more groi4>s (e'.g. 1, 2 or 3 groups) which 
may be the same or different and are selected from C-i^l^l, 
C2.7acyIamino, guanidino. cartx>xyethyl. hydroxy, NH2; Ci^alkylamino 
or d[iC:)^all^amino; 

Q represents an oxygen or sulphur atom; and 

Ph represents phenyl. 

Suitable salts of the compounds of fomfiula (I) include physiologically 
•acceptable salts such as add addition salts derived fipm inorganic or organic, 
adds, for example hydrochtmdes. hydrot)romides. sulphates, phosphates, 
acetates, benzoates. citrates, sucdnates. lactates, tartrates, fiimarates and 
mateates. and. if appropriate, inorganic base salts such as alkali metal salts, for 
example sodium salts. Other salts of the corripourKls of forrmila (I) indude sate 
which are not ptiysiologically acceptable but may be useful in the preparation of 
compounds of formula (I) and physiologically acceptable salts thereof. 
Examples of sudi salts indude trifluoroacetates. 

Examples of suitable solvates of the compounds of formula (I) indude 
hydrates. 

it will be appredated that when R^ in compounds of formula (I) contains one 
or more asymmetric carbon atoms the invention indudes all diastereoisomers of 
compounds of fbrmuia (I) and mixtures thereof. Othervydse, the stereochemical 
configuration of compounds of the invention is as depicted in formula (i) atx>ve. 

It is to t>e understood that all tautomeric forms of the compounds of formula 
(I) are induded within the scope of this invention. 
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The cydoalkyi group vwthin R*' or r2 may be a monocyclic or bridged cyclic 
ring. Particular examples of suitable (^doalkyl ring systems include 
Cs^ monocyclic cycloalkyi groups such as cydopropyl, cyclopentyl and 
cydohexyl. Within r2 the 63^ cydoalkyi group may particularly represent 
5 cydopentyl or cydohexyl. 

The term 'aryT as part of an arylCi^alkyl group may represent, for example, 
a phenyl group optionally substituted by one or more sut^stituents (e.g. 1, 2 or 3 
substituents) which may be the same or different and are selected from halogen. 
hydro)yl, Ci^alkoxy and Ci^alkyl. 
10 The term 'a\kyV as a group or part of a group means a straight or branched 

chain alM group. Particular examples of suitable all^ groups indude methyl, 
ethyl, n-propyl, iiJropyl. r>-butyl, s-butyl and t-butyl. 

The term 'ali^ene' as part of a group means a strsught or branched alkylene 
chairt Particular examples of suitable alkylene chains indude -CH2-. 
15 -CH2CH2-. -CH2CH2CH2-. -CHCH3CH2- and -CH2C(CH3)2CH2-. 

When r2 represerrts a group -AlkiY the C2.^lkylene group may 
particularly represent -CH2CH2-. :CH2CH2CH2- or -CH2C(CH3)2CH2-. 

Wten r2 represents a group -{CHR5),^(Alk2)nZ ttie chain 
-(CHR5),„(AIk2)rr ""ay particularly represent a bond, -CH2-. -CH2CH2-. 
2!D -CHRSCHCHaCltj-or :-CHR5cH2- (where R^Js a group CH2R^ and r6 is^s; 
defined previou^). 

The term 'C2.7acylainino' yMvn R^ means a C2.7alkanoylamino group 
wherein the Ci.ealM portion thereof is a straight or branched alkyl group as 
previously defined and may be optionally substituted by one or more halogen 
25 atoms such as fluorine. Exannples of suitable C2J7alkanoylarnirK> groups Mithin 
r2 indude acetamido and trifltKHXiacetamido. 

Within Z, ttie term •pyridyf means a 2-, 3- or 4-pyridyl group; ttie temi 
•pyrimidinyl* means a 2-, 4- or 5-pyrimidinyl group; the term 'imidazolyl' means a 
1->.4- or 5-imidazolyl group; and the tenn triazolyf means a 1, 2. 4-triazolyl 
30 group(e.g.1.2.4-(riazDl+ylor1.2,4-triazol-3-yl). 

r1 preferably represents a Ci^alkyl group, espedaljy ethyl. 

Compounds of formula (I) in which Q represents an oxygen atom are 
generally preferred. 

Compounds of formula (I) in which r1nHC(=Q)- represents 
35 ethylaminocartxjnyl are particularly preferred. 
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A preferred group of compounds of the invention are compounds of formula 
(I) in which r2 represents a substituted cyclopentyl or cydohexyl group wherein 
the ring is substituted by one or two groups, especially one or two groups 
selected from hydroxy, NH2. methylamino, dimethylamino, acetamldo or 
trifluoroacetamido. Preferred substituents include hydroxy, dihydroxy, NH2 and 
dimethylamino. 

A further prefen^ group of compounds of the invention are compounds of 
fonnula (I) in which r2 represents a pyrrolidin-3^1 or plperidin-3-yl group in 
which the ring nitrogen atom is substituted by hydrogen, Ci_3alkyl (e.g. ethyl) or 
benzyf. 

Another preferred group of compounds of the invention are compounds of 
fomiula (I) in which r2 represents (CHR5)yn(Alk2)nZ, where r5 m and n are as 
defined previously and Z is an optionally substituted imidazoiyi group. 
Particularly preferred are those compounds in wNch -{GH2R^m(Alk2)n- 
represents -CH2CH2-. 

It is to be understood that the present invention covers all comtrinations of 
particular arKi preferred groups referred to hereirtat>ove. 

Spedftc compounds of the pr^ent invention include: 
(1S-transH-deoo(y-1464(2*2-diphenylethyl)amiho^^^ 
iTydro)^(^opentyl)amtno)-9H-purirva-ylH^ 
(1R-4rans)-1*deaxy-1*{6-[(2^-diphenylethyl)^^ 
l^drQxycydoperityi)amirK>]-8H-purifv9-yl^^ 
[1S-(1a^p.3p)H-<teaxy-142H(2.3Klihydro^^ 
diphenylethyl)amino}-8H-purir>-9^IH^^ 
(ds^4y.)]l424(3-aminocyctopenlyl)aminol^ 
purin-9-yI}-lKjeo)y44-ethyl-p4><i^ 
(tfans)-H2^(2-aminocydopentyl)amino)-6^(2^<liphe^ 
9-yI]-1 -deoxy4J-ethyl-p4>4ibofurariuronamide. isomer 1 ; 
[1 S-trans]-1 ^2^(3-aminocydopentyl)anriinol^(2,2<liphenylethyl)amiTO 
purirv9-yl^1Kleoxy-^-ethyl-^^>-fibofuranuro 
[1 R-4rans>142^(3-amirK)cydopenlyl)amino]-6^ 
purin-9-yl]-1 -deoxy44-ethyl-p-D-ril)ofuranuroriamide; 
[trans-(+/-)H-<*^>V-H6^(2.2-diphenylethyl)aminoI-^^ 
[(trifluoroacetyl)amirK)]cydopentylJaminol-N-ethyl-9H-purir>-^^^ 
ritKrfuranuronamide; 
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1<leoxy-1-{6^(2,2Kliphenylethyl)aminoh2^I2-(1HHmidazol-4"yl)ethyll^ 
purin-9-ylHsl-ethyl-p-[>Hibofuranuronamicle; 
(1 S)-1 -deoxy-1 -{6-[{2,2-diphenylethyl)aminol-2-II1 "(hydroxymethyl)-2- 
phenylethynaminol-9HiDurirh9-yI}-N-ethyl-^ 
5 (trans)-lKleoxy-H6-{(2.2-<liphenyle%l)aminol-2^( 
9Hi)urirv-9-yIH4-ethyl-p4)Mibofuranuronami 
(cis)-lKleoxy-146-{(2^KJiphenylethyl)amino>24(44iydroxycyd 
9Hi5urirv9-yll-N-ethyI-p4>^iboffuranuro 

lKJeoxy4^-elhyl-142^(34iydrDxypropyl)amino]-6^(2,2Kliphenylet^^ 
1 0 purin-S-yll-P-D-ribofuranuronamide; 

1^-{(4^minopheriyl)aminol-6^(2,2Kliphenylethyl)ami^ 

deoxy44-ethyl-p4><ibofi^anur<^ 

1<leoxy-H24[4-(dime4hylamino)pherTylJamm^ 

gH-puriiv9-ylH4-ethyl-p4>4lbof^^ 
15 (1a^p,SPH-<teoxy-1-P4I2,5Klihydroxy(ydope^^ 

dipher^ethyi)amino]]-9H'inirirv-9-yl}^^ 

[trans-(4y-)}-1-deo)y-146^(2^KfiphenylethyI)^ 

pyrroitdinyi)amino}-9H-purirv9-yl]-N-e^^ 

(+/.).i^eQxy-1-(6-[(2^-^phenylethyi)amino}-24(^ 
•20 ^H-purin-9-ylHNl-«thyl-p-l^^ - - - . 

1-deoKy-1*{6-[(2^<fipheriylethyl)amiTO^ 

puriri-8^IH4-ethyl-^-D-ri^^ 

1-deo}c/-1464(2^K]iph^iylethyi)anw^ 
^ punrv^ylH4-ett^-p-l>4^)0 
25 lKleo}^-1-{6-[(2^-<rfpheriylelhyl)ami^^ 

9-yl)-N<«thyt-p4>4ibafuFam 

lKJeoxy-H6^(2^-<liphenylelhyl)aminof24[2^^ 

purirH9-ylH4-ethyl-p4)-ribafuran^ 

(1SH-<leo>y-H6^(2,2-<itphenylethyl)amino>2-fl1-<^^ 
30 pyridiayl)ethyOaminoJ-9H-purii>9-yll^^ 

(1S)-1-deaxy-H6^(2.2Kliphenylethyl)aminol-2-fl1K^^ 

(methyl)prop^lamirK)l-9H-purirv9-yl^ 

[ds-(+/-)hlKleoxy-1K6K(2,2-^iphenylethyl)aminop24(3- 

hydroxyc^opentyl)aminoI-9Hi>urirH9-ylH^thyl-p 
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1 -deoxy-1 ^2-{I2-^N,N<limethylamlno)ethyllamino]-6-{(2,2-diphenylethyl)amino]- 

9H-puiirv9-yl}4«l-ethyl-pO-ribofijranuronamide: 

1 -deoxy-1 -{2-{[3-<N,N-dimethylamlno)propylJamlno)-6-{(2,2- 

diphenylethyl)amino>9Hi)urirv-9-ylJ-N-ethyl-p-Drfibofuran^ 

(1a,3^,4^)-1-deoxy-1-{2-^(3,4-dihydroxycyclopentyI)aminol-6-{(2,2- 

diphenytethyl)amirK>]}-9H-purin-9-yl]-N-ethyl-p-D-ribc^ 

[(1SHransH-<leoxy-H2-{(3-N.N-d'tmethylamino)cydopen^ 

diphenylethyl)amino>9H-purin-9-yl}-N^thyt-p-D-nbofu 

(3S)-1-deo)Qr-1-I6-{(2,2-<liphenyIethyI)amlnoJ-2^(3-pynt)Iidinyl)a^ 

9^]4^-ethyi-p-D-iibofuFanuronanude; 

(3RH-<leoxy-H6-{(2;2-dlphenytethyl)amlno}-2-{(3-pyrTblldinyl)ami^ 

9-yQ-l^thyl-^-D-ribofurarnjronarnide; 

(3RH-de<»(y-1H6H(2.2-diphenyiethyi)amino^2-Q1-<phenylme 

pyiTOlidiriy(]amim>]-9Hi}urin-9-yt]-N-ethyt^^ 

(4y.>-1-deoxy-1-{64(2^-<liphenyfethyl)amirx>)-2-[(1-ethyt-3^ 

9H-purirv9-yl]-N'ethyl-0-DHibofu^^ 

1-deoxy-1-{6^(2^-diphenyIethyl)amino^2H(1-ethyM-pjperi 

purin-9t■yl]-N•ethyi-^-Q-ribofuFanu^o^^ 

(trans)-142-((4-amifvx^ohe)^)anuno]-6-((2^-diphef^e^ 

9^1<ieo}^-N-ett^-p-D-nbofuranuronanru^ 

[(1a^.3pK-*^-})^H2H(3-aceiylamirKK2-hydn^^ 

diphenyte4hyl)anuno]-8H-puriri-8-yl)-1-dea(xy-l^ 

(1R-tFans)-1-deQxy-1-{6-((2^Kriphenylethy^ 

hydroo^^dopenfyt)amino)-9Hi>urin-9-yl^^ 

1-deaxy^1-{6H(2^Kriphenylethyl)amtno]-2-n2-(1wnet^ 

yl)ethyQamino)-N-ethyl-QH-puruv«-ylJ-H>-rt 

1-cieoxy-1-{6-((2^-dtphenylethyl)amino}-2-[[2-(imrnidazol-2-y^ 

purin-8-yQ4«l-«thyi-0-O-nlx)fuianur^^ 

1-deoxy-1-{6-{(2;2-diphenylethyl)ainlno]-2-II3-(1 H-imidazol-4-yl)propyl]aminol- 

9H-purirv9-yl]-N-etliyl-9-i><ft)ofiRanurOT^ 

lKleoxy-1-{6-{(2,2-diphiBnylethyl)amino]-2-{[2-<1H-1^,4-triazol^ 

9H-punn-9-yQ-N-ethyl-p-D-ribofuranuronainide; 

(transH-<leoxy-1-{2-I(4-N.N-dimemylamlnocydohexyl)amino)6-^^ 

diphenylethyl)amino>9H-purin-9-yll-N-ethyl-p-D-ribofi^ 
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1 -deoxy-1 -{6-I{2,2-diphenylethyl)aminoJ-2-{t2-<2-methyl-1 H-imidazoM- 

yl)ethyllaminol-9|^-purirv9-yll-N-e%l-^4>^ibofut^uronamide; 

1 -deoxy-1 -{2-l[2-{(aminoiminomethyl)aminolethyllaminoJ-6-{(2.2- 

dlphenylethyl)amlnoJ-9H-purirv-9-yl]-N-€thyl-p-l><ibofuran 

1 -deoxy-1-I2-fl3-{(aminoiminoinethyl)aminolpropyl]amino)-64(2,2- 

difrfienylethyi)aminol-9H-purirH9-yll-N-€thyl-p-D-ribofuran 

H2-^I(6-amIiv>-2-pyridinyI)methyllaminoJ-6-{(2,2-diphenylethyl)amir^^ 

9-yl)-1 -deoxy-N-ethyl-^-D-fibofuranuronamide: 

and physiologically acceptable salts and solvates thereof. 

Particular compounds of the present invention irKdude: 
(1S-<rans)-1-<leoxy-H6-{(2,2-diphenylethyl)amino]-2-{(3- 
hydroxy(^dopentyi)amino]-SI4-purin-9-yl]-N-ethyl-0-O7rttx}fiira^ 
[1 SK1o.23i3p)H<leoxy-1-{2-{(2,3-dihydroxycydopentyl)amino)-6^(2^- 
diphervlethyl)arn^no^9H^Juri^h9^Il-^^ethyl-p-D-ribofl^ 
[(1 S)-transl-1-deo)y-1-|2-{(3-N.N-dimethylaiTuno)(^opentylamino]-6-{(2^^ 
diphenylethyl)amino>9H-purin-9-yIl-N-ethyI-p-D-ribofu^^ 
(3SH-<te(3'^H64(2.2-diphenylethyl)ainino]-2-((3-pyrroiid'i^^ 
9-yQ-N^thyt-p-D-nbc4urariut>riainlde; 

(tFaris)-1-(2-((4-aiTunoc7dohe)^)amino)^(2,2-diphenylethyl)amino)-9h^^ 

^-yl)-1<leo99-li^hy1-^-I>-dbofuranuronamide; . - 

1-deaxy^1-{6^(2^-<fq)henylethyi)amino>2-n2-<1-methyl-1^^ 

yl)ethyllaminol-N-ethyl-8H-purin-9-yll-p-D-rlb^ 

(trans)-1-deoo^1-{2-((44I.N-dimethytanunocydohexyl)am^ 

diphenyiethyl)amino]-gH-purirv-8-yl}-^^ethyt-^-D^^ 

1-deoxy^1K64(2.2<npheriylethyt)amino]-2-a2-(2-methyl-1H-imidazDl^ 

yl)^yi]amino]^H-piffin-Q-ylH^I-ethyi-^-I><ibof^ 

and physiologicaliy acceptable salts and solvates thereof. 

A particularly fxeferred connpourKl of fbrtnula (i) is: 
(frans)-1-{2-((4-aminocydohexyl)anfuno>6-((2^-diphenytethyl)amiTO^ 
9-yq-1-dea)9>-N-ethyl-M>-nbofuranuronamide; and physiologically acceptable 
salts and solvates thereof, including the hydrodiloride salL 

The potential for compounds of formula (I) to inhibit leukoc^e function may 
be demonstrated, for example, by their ability to inhibit superoxide (02") 
generation from neutrophils stimulated with chemoattractants such as N- 
fbrmylmeUiionyWeutyl-phenylalanine (fMLP). Accordingly, compounds of 
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formula (I) are of potential therapeutic benefit in providing protection from 
leukocyte-induced tissue damage in diseases wfiere leukocytes are implicated 
at the site of inflammation. 

Examples of disease states in which the compounds of the invention have 
5 potentially benefidal anti-inflammatory effects include diseases of the 
respiratory tract such as adult respiratory distress syndrome (ARDS), bronchitis 
(iriduding chronic bronchitis), cystic fibrosis, asthma (including allergen-induced 
asthmatic reactions), emphysema, rhinitis and septic shock. Other relevant 
disease states include diseases of the gastrointestiriaf tract such as intestinal 

10 inflarrunatory diseases including inflammatory bowel disease (e.g. Crohn's 
disease or ulcerative colitis). Helicobacter-pvlori irKiuced gastritis and intestinal 
inflammatory diseases secondary to radiation exposure or allergen exposure, 
and non-steroidal anti-tnflammatory drug-induced gastropathy. Furthemrare. 
compounds of tfie invention may be used to treat skin diseases such as 

1 5 psoriasis, allergic dermatitis and hypersensitivity reactions. 

Further examples of disease states in which compounds of the invention 
have potentially bi^efictal effects include cardiac conditions such as peripheral 
vascular disease, post-ischaemic reperfusion injury and idiopathic 
hyperebsinophtlic syndrome. 

20 "K>onrpourKls of theinvention'whtch tnhit>it tymphocyte function also 4iave use^ 

in the treatment .of auto-immune diseases such as rti^jmatoid arthritis and 
diabetes. 

Compounds of the invention may also be useful in ii^tting metastasis. 
It will be appreciated by those sldlied in the art that reference herein to 
25 treatment extends to prophylaxis as well as the treatment of ^tablished 
conditions: 

As mentioned above, compounds of formula (I) are useful in human or 
veterinary medicine, in particular as anti-inflanwnatory agents. 

There is thus provided as a further aspect of the invention a compound of 
30 formula (I) or a physiologically acceptable salt or solvate thereof for use in 
human or veterinary medicine, particulariy in the treatment of patients with 
inflammatory conditions who are susceptible to leukocyte-induced tissue 
damage. 

According to another aspect of the invention, there is provided the use of a 
35 compound of formula (I) or a physiologically acceptable salt or solvate thereof 
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for the manufacture of a medicament for the treatment of patients \Aith 
inflammatory conditions who are susceptible to leukocytennduced tissue 
damage. 

In a further or alternative aspect there is provided a method for the treatment 
5 of a human or animal subject vwth an inflammatory condition who is susceptible 
to leukocyte-induced tissue damage, which method comprises administering to 
said human or animal subject an effective amount of a compound of formula (I) 
or a physiologically acceptable salt or solvate thereof. 

The compounds according to the invention may be formulated for 

10 administration in any convenient viray, and the Invention therefore also includes 
within its scope pharmaceutical compositions for use in anti-inflammatory 
therapy, comprising a compound of formula (I) or a physiologically acceptable 
salt or solvate thereof together, if desirable, wth one or more physiologically 
acceptable carriers or exdptents. 

15 The compounds according to the invention may, for example, be 

formulated for oral, buccal, parenteral, topical or rectal administration, 
preferably for parenteral or topical (e.g. by aerosol) administration. 

Tablets and capsules for oral admirustration may contain conventional 
exdpients such as binding agents, for example syrup, acada, gelatin, sorbitol. 

20" ^gacanth; -mudlage of starch, cellulose ^ polyvinyl pyrrolidone- ^fillers, for- 
example, iactose,>^ microcrystaliine celiuiose. sugar, maize- starch, caldum 
pho^Dhate or sorbitol; iut>ricants, for example, magnesium stearate, stearic add, 
talc, polyethylene glycol or ^'itca; dt^egrants, for example, potato starch, 
croscarmellose sodium or sodium starch glycollate; or wetting agents such as 

25 sodium iauryl sulphate. The tablets may be coated according to methods v\rell 
known in the art Oral liquid prepa^ons may be in the form of , for example, 
aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be 
presented as a dry product for constitution v^th water or other suitable v^ide 
before use. Such liquid preparations may contain conventional additives such 

30 as suspending agents, for example, sori^rtol syrup, methyl cellulose, 
glucose/sugar syrup, gelatin, hydroxymethyl cellulose, carl>oxymethyl cellulose, 
aluminium stearate gel or hydrogenated edible fats; emulsifying agents, for 
example, lecithin, sorbitan mono-oleate or acada; non-aqueous vehides (which 
may indude edible oils), for example almond oil, fractionated coconut oil, oily 

35 esters, propylene glycol or ethyl alcohol; or preservatives, for example, methyl 
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or propyl b- hydroxybenzoates or sorbic add. The preparations may also 
contain buffer salts, flavouring, colouring and/or sweetening agents (e.g. 
mannitol) as appropriate. 

For buccal administration the compositions may take the form of tablets or 
5 lozenges formulated in conventional manner. 

The compounds may also be formulated as suppositories, e.g. containing 
ixjnventional suppository bases such as cocoa butter or other glycerides. 

Jhe compounds according to the invention may also be formulated for 
parenteral administration by bolus injection or continuous infusion and may t>e 

10 presented in unit dose form, for instance as ampoules, vials, small volume 
infusions or pre-filled syringes, or in multi-dose coYitaihers with an added 
preservative. The compositions may take such forms as solutions, suspensions, 
or emulsions ni aqueous or non-acpjeous vehicles, and may contain formuiatory 
agmts such as anti-oddants, buffers, antimicrobial agents and/or tonicity 

15 iadjustihg agents. Altemativeiy, the active ingredient may be in powder torn for 
constitution/with a suitable vehicle, e.g. sterile, pyrogen^firee water, before use. 
The dry solid presentatk)n may be prepared by filling a sterile powder 
asepticaliy into individual sterile containers or by filfing a sterile solution 
asepticaliy into each container and freeze-drying. 

20 "By Epical -administration as tised -herein, -we -include -administration by 

insufflation and ir)h]alatioa Examples of various types of preparation for topical 
administratis include o'mtments, creams, lotions, powders, pessaries, sprays, 
aerosols, capsules or cartridges for use in an inhaler or nisufflator. solutions for 
netxjiisation or drops (e.g. eye or nose drops). 

25 Ointments and creams may, for example, be fcmnulated with an aqueous or 

oily base with the addition of suitable thickening and/or gelling agents and/or 
solvents. Such t>ases may thus, for example, include water and/or an oil such as 
liquid paraffin or a vegetable oil such as arachis oil or castor oil or a solvent 
such as a polyethylene glycol. Thickening agents which may be used include 

30 soft paraffin, aluminium stearate, cetostearyl alcohol, polyethylene glycols, 
microcrystalline wax and beeswax. 

Lotions may be formulated with an aqueous or oily base and vnW in general 
also contain one or more emulsifying agents, stabilising agents, dispersing 
agents, suspending agents or thickening agents. 
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Po>Aders for external application may be formed with the aid of any suitable 
powder base, for example, talc, lartose or starch. Drops may be formulated with 
an aqueous or non-aqueous base also comprising one or more dispersing 
- agents, solubilising agents or suspending agents. 
5 Spray compositions may be formulated, for example. -as aqueous solutions 

or suspensions or as aerosols delivered from pressurised packs, with the use of 
a citable propellant. e.g. dichtorodifluoromethane, trichlorofluoromethane, 
did)lorotetra-fluoroethane, 1,1.1 .2.3.3.3-heptafluoropropane, 1,1.1,2- 
tetrafluorethane, carbon dioxide or other suitable gas. 
10 Intranasal sprays may be formulated with aqueous or non^aqueous vehicles 

with the addition of agents such as thickening agents, buffer salts or add or 
alkali to adjust the pH. isotonidty adjusting agents or anti-oxidants. 

Capsules and cartridges of for example gelatin, or blisters of for example 
laminated aluminium foil, for use in an inhaler or insufflator may be formulated 
15 containing a powder mix of a compound of the invention and a suitable powder 
base such as lactose or starch. 

Solutions for inhalation by ndxiiation m^ t>e formulated with an aqueous 
v^icle'>Aath the addition of ag^its such as add or alkaTi, buffer salts, isotonidty 
actjusting agents or antimicrobials. They may be sterilised by filtration or 
20 treating in an autoclave, orpresented as a non-sterile imducL 

The phannaoeutical compositions according to the invention may also be 
used in combination with other thera¥>euttc ag^its, for example anti- 
inflammatory agents such as corticosteroids or NSAIDs. 

The invention thus provides, in a further aspect, a combination comprising a 
25 compound of formula (I) a* a physiologically acceptable salt or solvate thereof 
together with another therapeutically active agent, for example an anti- 
inflammatory agent such as a corticosteroid or NSAlD. 

The combination referr^ to atxive may converiiently t>e presented for use in 
the form of a pharmaceutical formulation and thus pharmaceutical formulations 
30 comprising a combination as defined at)ove together with a pharmaceutically 
acceptable carrier thereof re(MBsent a fiirth^ aspect of the invention. 

The individual componerits of such combinations may be administered either 
sequentially or simultaneously in separate or combined pharmaceutical 
formulations. Appropriate doses of krK)wn therapeutic agents will be readily 
35 appredated by those skilled in the art 



WOW/17090 



PCT/EP94/00145 



13 

Compounds of the invention may conveniently l>e administered in amounts 
of. for example, 0,01 to 500mg/kg body weight, preferably 0.01 to 100mg/kg 
body weight, 1 to 4 times daily. The precise dose will of course depend on the 
age and condition of the patient and the particular route of administration 
chosen. 

The compounds of formula (I) and salts and solvates thereof may be 
prepared by the methodology described hereinafter, constituting a further 
aspect of this inventioa In the following procedures, the groups R\ r2 and Q 
are as defined for compounds of formula (I) unless otherwise stated. 

Thus, according to first process (A), a compound of formula (!) may be 

prepared by treating a compound of formula (It) 

NHOljCHPl^ 




(P) 



OR* OR** 

(wherein and R^ each represent a hydrogen atom or together form an 
alkyltdene group siich as isopropyitdene) with an amine R2aNH2 (wherein 
is a group R^ or is a fxotected derivative thereof), fbiiowed, where necessary, 
by the removal of any protecting groups presait 

The di^iacement reaction to introduce the amine moiety may be carried out 
by heating the reagents at a tmip^ature in the range of 50^ to ISO^C 
optionally in the presence of a solvent such as dimethylsulphoxide. 

A compound of formula (II) in which Q represents a sulF>hur atom may be 
prepared finom a compound of formula (11) in which Q repres^ts an oxygen atom 
and R^ and R*' together fonn an alkylidene group such as isopropylidene by 
thianation followed, if appropriate, by the removal of the alkylidene group. 

The thianation reaction may be convenientiy effected using krK>wn thianation 
agents such as hydrogen sulphide, phosphorus p^tasulphide or La>A«5ssorfs 
reagent (p-methoxyphenylthiophosphine sulphide dimer). The reaction may be 
carried out in a known manner. For example when hydrogen sulphide is used 
an add such as hydrochloric add may convenientiy be added in catalytic 
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amounts and the reaction canied out In a polar solvent such as acetic acid or 
ethanol. When using Lawesson's reagent, the reaction may conveniently be 
canied out In a dry solvent such as toluene or methylene chloride. 

A compound of fonnula (II) in which Q represents an oxygen atom may be 
prepared by treating a compound of fomiula (III) 




OR' or" 

(wherein and R*' are as defined previously) with 2^-diphenylethylamine. 
preferably in the presence of a base such as an amine base (e.g. 
diisopropylethylamine) and in a solvent such as an alcohol (e.g. isopropanol) at 
an elevated temperature (e.g. reflux), followed if desired by removing any 
protecting groups present 

A compound of formula (II) in which Q represents an oxygen atom may also 

be prepared by treating a compound of formula (IV) 

NHCHyCHPhj 




- • - b 

OR OR 



(wherein and PP are as defined previously) or an active derivative thereof 
such as the coaesponding acid hallde with an amine RINH2. followed if desired 
by removing any protecting groups present 

The amination reaction may be effected in known manner, for example by 
adding the amine in a solvertt such as a halogenated hydrocarbon (e.g. 
methylene chloride) at about oO to 200C to the compound (IV) or. more 
particulariy. the conesponding add chloride. The add chloride may be 
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prepared by treating compound (IV) with thionyl chloride, conveniently at an 
elevated temperature. 

A compound of formula (IV) may be prepared by oxidising a compound of 
formula (V) 




OR OR 

or a salt thereof (vt^erein and together form an alkylidene group such as 
isopropylidene), followed if desired by removing the alkylidene group. The 
oxidatton reaction may be effected in known manner using an oxidising agent 
such as potassium permanganate or pyridinium dichromate. 

A compound of formula (V) or a salt thereof may t>e prepared by treating a 
compound of fonnula (VI) 




HO OB 



with a ketone such as acetone and/or with 2^Klimethoxypropane in the 
presence of an add, for example p4oiuenesuiphonic add, conveniently at about 
room temperature. 

A compound of formula (VI) may be prepared by deprotecting a compound of 
fcmnula (VII) 



wo 94^7090 



FCT/EF94/00I45 



16 

NHCaijCHPhj 




(vn) 



= p - p 
OR OR 



(wherein rP is a suitable hydro)^ protecting group). Suitable methods of 
deprotection are described hereinafter. 

A compound of fonmula (VII) may be prepared by treating a compound of 
formula (VIH) 

a 




(vni) 



= p = p 

OR OR 



(wherein RP is defined previously) with 2;2-diphenylethylamine under the 
conditions described previously for preparing compounds of formula (II) from 
compounds of formula (lip* 

The compounds of formulae (III) and (VIII) are either known compounds or 
may be prepared by methods analogous to those described in the art for 
preparing the known compounds of formulae (HI) and (VIII). 

The amines R2aNH2 are either known in the art or may be prepared by the 
methods described in the Examples Section hereinafter or by methods 
analogous to such methods h^Binafter. 

Compounds of formulae (II) and (IV) are novel intermediates and represent 
further aspects of the present invention. Compounds of formula (II) in which R^ 
and R'^ represent tiydrogen atoms are also active compounds in their own right 
and constitute a further particular aspect of the present invention. 

it will be appreciated that in addition to Z'.S'-diol groups, groups present 
within r2 may need to be protected, and deprotection may be required as an 
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intermediate or final step to yield the desired compound. Thus, according to 
another general process (B), a compound of fomiula (I) may be prepared by 
subjecting a protected derivative of a compound of formula (I) to reaction to 
remove the protecting group or groups. Protection and deprotection of 
5 functional groups may be effected using conventional means. Thus, for 
example, amino groups may be protected by a group selected from aralkyi (e.g. 
benzyl), acyl (e.g. benzyloxycart>onyl or t-butoxycarbonyi) or sulphonyl (e.g. 
allysulphonyl or tosyl); subsequent removal of the protecting group t>eing 
effected when desired by hydrolysis or hydrogenolysis as appropriate using 

10 standard conditions. Hydroxy! groups may be protected using any conventional 
hydroxyi protecting group, for example, as descnT)ed1n "Protective Groups in 
Organic Chemistr/', Ed J:F.W. McOmie (Plenum Press, 1973) or "Protective 
Groups in Organic Synthesis" by Theodora W. Greene (John Wiley and Sons, 
1991). Examples of suitable hydroxy! protecting groups include groups selected 

15 from allQi (e.g. methyl, t-tnjtyl or metho)^methyl), aralkyi (e.g. behzyf, 
diphenylmetfiy! or triphenyimethyl), heteroc^ic groups sudi as 
tetrahydropyranyl, ac^ (e.g. acetyl or benzoyl) end silyl groups such as 
trialkytsiiyi (e.g. t-butyldimethy!st!yl). The hydroxy protecting groups may be 
renroved by conventional techniques. Thus, for example all^, silyl, acyl and 

20 hetarocydic groups Tnay be removed by solvoiysis,- e.g. by hydrolysis under— 
addic or basic cmdTrttoris. Arali^ groups such as triphenyimethyl may similarly 
be removed by solvolysis, e.g. hydrolysis under acidic conditions. Aralkyi 
groups such as benzyl may be deaved by hydrogenolysis in the presence of a 
Noble metal catalyst such as paIladiurnK)rvdiarooal. Silyt groups may also 

25 cmveniently be removed using a soured of fluoride ions such as tetra-n- 
butylammonhim fluoride. Cartx>xyi protecting groups fnay conveniently be 
represented t>y appropriate hydroxyi protecting groups above with deprotection 
effeded according to the methods described above. An example of such a 
group is an alkyi (e.g. methyl or t-butyl) group which .can be removed by add 

30 hydrolysis (e.g. using trifluoroacetic or hydrochloric add) or an aratkyt (e.g. 
ben^) group which can t>e removed by catalytic hydrogenolysis. 

Particulariy suitable hydroxyi protecting groups represented by RP indude 
acyl groups such as acetyl or benzoyl An alkylidene protecting group may 
conveniently t>e removed by add-cataiysed hydrolysis, for example using 

35 trifluoroacetic, sulphuric or hydrochloric add. 
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Compounds of formula (I) may also be prepared from other compounds of 
formula (I) or protected derivatives thereof using conventional interconversion 
procedures, including N-ac^lation, N-debenzyiation and oxidation of a hydroxyl 
group to a ketone, followed, if necessary, by the removal of any protecting 
5 groups present 

Individual isomers of formula (I) may either be prepared from starting 
materials having the desired stereochemistry or by epimerisation, resolution or 
chromatography (e.g. HPLC s^aration) at an appropriate stage in the synthesis 
of the required compounds of fonnula (I) using converrtional means. 
10 When it is desired to prepare an add addition salt of a compound of fomnuia 

(I) the product of the above procedure may be converts into a satt by treatment 
of the resulting free base with a suitable acid using conventional methods. 

Physiologically acceptable add addition salts of the compounds of formula 
(i) may be prepared t>y reacting a compound of formula (I) in the form of a free 
15 base >Aath an appropriate add optionally in the pres^ice of a suitable solvent 
such as an ester (e.g. ethyl acetate) or an alcohol (e.g. methanol, ethanol or 
isopropanol). 

Inorganic basic salts may be prepared by reacting the free base of a 
compound of formula (I) u^g conventional methods. 
20' Solvates {e.g. hydrates) of a oonrpound of formula HymeY be fomied during- 

the work*up proo^dure erf one of the aforementioned process st^. 

The following ExanY>les illustrate the inv^wi tnit do not limit the invention 
in any way. All temperatiffes are in ^C. Hereinafter the term DMSO means 
dimethylsutphoxide. 

25 

EXAMPLES 
General 

Where products vkrere purified by column chromatography, *siiica* refers to silica 
gel for chromatography, 0.063 to 0.20mm mesh (e.g. Merck Art 7735); "flash 
3Q silica' refers to silica gel for chromatography, 0.040 to 0.063mm mesh (e.g. 
Merck Art 9385). In this latter case column elution was accelerated by an 
applied pressure of nitrogen at up to 5 p.s.i. 

Where products were purified by preparative HPLC, this was carried out on a 
C18-reversed-phase column (1" Dynamax), eluting with a gradient of acetonitrile 
35 (containing 0.1% trifluoroacetic add) in water (contaioirig 0.1% trifluoroacetic 
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add) and the compounds isolated as their trifluoroacetate salts unless 
othenvise specified. 

PREPARATION 1 

2-ChlorD-N-f2.2-diDhenvtethvl>-adenosine g.S'.S'-triacetate 
A solution of 2,6<lichloro-9-(2,3,54ri-0-acelyl-p-DHibofuranosyl)-9Hixirine'' 
(6.68g,14.9iTwnof) in 2-propanoI (300ml) was stinted and heated at reflux with 
2,2-diphenylethylamine (4.3g,21.8mmol) in the presence of 
diisopropylethylamine (3.8ml) for 3.5h. The cooled mixture was reduced in 
volume by evaporation in vacuo and the residue was diluted )Mth ethyl acetate 
{200m\). This mixture was washed with water (100ml); 10% citric add solution 
(2x100ml) and water (100ml) then dried (MgS04) and evaporated to give tjie 
title compound (9.01 g) as a pale yellow froth. A sample (500 mg) was purified 
by column chromatography on flash silica ehiting with ettiyi acetate:(^ohexane 
(12). The product (0.34g) was obtained as a white froth [aJo -20° (CHCI3 
c=1%). 

1. M.J.Robins and B.Uznanski, CanadJ.Chem.. 1981, 59f17). 2608. 
PREPARATION 2 

2-ChlorD-N-(2.2^DhenvlethvlV-aden6sine 

2-<^oro44-(2,2-dipheriylethyl)-adenosine 2'.3',5'-triacetate ^Og.329mmol) 
was dissdved m methanol (120mO and the solution was stirred at room 
temperature with 2M aqueous sodium cartx)nate solution (10ml). After 2h the 
mixture was diluted with water (350ml) and extracted wHh ethyl acetate 
(2x100ml). The extract was washed with water (100ml) and dried (MgS04) then 
evaporated to leave a froth (1.42g). A sample (0.42g) was purified by column 
chromatography on flash silica etuting with ethyl «»tate:cydohexane (3:1). 
Evaporation of appropriate fracticms gave an oil which was treated with ether 
(20 ml) to give a solid, which was collected by filtration, wa^ed with ether and 
dried in vacuo to give ttie title compound (0.177g) as a solid (aJo -39° (CHCI3 
c=1%). ) 

PREPARATION 3 

2-Chloro-N-(2.2-diphenvlethvlV2.3-0-ri-methvlethvlideneVadenosine toluene- 
4-sulPhonate salt 
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Toluene-4-sulphonic add (7.0g,37mmol) was added to a stirred solution of 2- 
chloro-N-<2,2-diphenylethyl)-adenosine (6.85g,14fnmol) In acetone {300ml) and 
2,2-dimethoxypropane (90ml). After a few minutes a predpitate fomied which 
dissolved within 0.5h. The reaction was stirred for 3 days and the predpitate 
5 formed was collected by fittration and washed with acetone (50ml) and dried to 
give the title compound (4.64g) [ajp -38^ (1,4-dio)can c=1%). A second crop 
(2.7g) was obtained from the mother liquors. 

PREPARATION 4 
10 142-^hloro-64f2.2-<iiphenvlethvtlaminol-9HH)urin-9-vlM-^ 
methvtethvttdene)-B4)-ribofuranurDnic add 

A solution of 2Kiiloro4H2.2<liphenylethyl)-2,3-0-{1-methylethylidene)- 
adenosine toluene-4-sulphonate salt (6.94g,10mmol) in 1,4-dtQxan (200ml) was 
added to a cold (4^6) solution of potassium permanganate (8.85g,56.1mmol) 

15 and potassium hydroxide (Z71g,48.4mmol) in water (200mO keeping the 
temperature below 10^. On ccHnplete addition the mixture was stirred for 3.5h 
t>etween S^C arKl room temperature. A 5% aqueous solution of. sodium 
metabisulphite was added in portions until all tx>iouration had been discharged. 
The pH was then adfusted to pH 3 vtnth concentrated hydrochloric add and the 
mbcture was 'extracted with ethyl -acetate '(3x200ml):-The extract ^yas-washed-r 
with water (20ani)^ and dried (MgS04) and evaporated to leave a waxy solid 
(5.45g) which was dried in vacuo. The msgority of this solid (4.1g) was stirred 
woth ether (lOCknl) and 5% aqueous sodium bicarbonate solution (100ml) until 
solution was obtained The aqueous phase was washed with ether (2x1 00ml) 

25 then t>rought to pH3 wiUi 1 0% dtric add solution to give a predpitate wtiich was 
coiiected l>y fittration, washed with water (100ml) and dried The resulting solid 
(6.1g) was stirred with water (5CK)ml) for 2h then coiiected by filtration, washed 
witti water (SChnI) and dried in vacuo over phosphorus p^itoxide to give Bie title 
compound (3.52g) fain -^53^ (CHCfa c=1%). 

30 

PREPARATION 5 

1 -r2-Chloro^f 2.2-diphenv!ethvl^aminoV9H-purin-9-vl]-1 ■deoxv-N-€thvl-2-3-0~ 
M ImethvlethYiideneVB-D-ribofuranuronamide 
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A solution of H2-chloro-6^(2.2<liphenylethyl)aminol-9Hi)urirv^^^ 
2,3-0-{1-fnethylethylidene)-p-D-ribofuranuronic acid (3.3g,6.16mmol) in thionyl 
chloride (10ml) was heated at 70^0 for 1,5h. The mixture was evaporated to 
leave a pale brown froth which was azeotroped with toluene twice. The resulting 
5 froth was dissolved tn dichloromethane (50ml) and the solution was cooled to 
S^C. A solution of ethylamine (6ml) in dichloromethane (20ml) was added in 
portions and the mixture was left at S^C for 30 min then poured into water 
(lOQml). The aqueous phase was extracted with dichloromethane (3x50ml). the 
extract was washed with water and dried (MgS04) then evaporated to leave a 
10 froth (3.37g) which was purified by column chromatography on flash silica 
efuting with ethyl acetatercydohexane (1:1) to give the title compound (2,74g) 
as a pale yellow froth [a]o -18.90 (CHCI3 c=0.9%). 

PREPARATIONS 

15 2-Chloro-N-^2.2-diphenvfethvlVadenosine 2'.3'.5'-triben2oate 
A mixture of 2.6^chloro-9-(2,3.54ri-<M>erizoyl-p-D-ribofur^ 
(67.69g), 2;2-dtphenylethyfamine (27*67g) and diisopropylethylamine (75.5g) in 
2-propanol (2200ml) was heated under reflux for 2.5h. The cooled mixture was 
-evaporated, and the le^duaf orange foam purffied on flash silica (1.5 kg) eluting 

20 with ethyl acetatexydohexane (1:2) to yield the title compound (71 •2g) as a 
pale txowx foam, nmr(5.CDCl3) 4JZ to 4.4 and 4.6 to 4.95 (2m.6H), 5.97 
(br.s.1H).6.14 (q.2H). 6.43 (d.1H). 7.15 to 7.65 (m, ra.19H). 7.79 (s.lH). 7.9 to 
8.15 (m,6H). 

1. ICImai. etaL Chem. Phann. Bull.. 1966, 14. 1377. 

25 

PREPARATION 7 

2-ChtoroTN-f2.2-diDhenvlethvlV-adenosine 

2-Chloro-N-(2,2-<liphenylethyl)-adenosine 2',3'.5'-triben2oate (7 1 .2g) in 
methanol (98(^1) was treated with potassium carbonate (52. 1g). The 
- 30 suspension was stirred at 22PC for 2h. It was then acidified to pH 8 with 
concentrated hydrochloric add, evaporated and purified on flash silica (2kg) 
eluting with dtchlpromethane:ethanol:0.880 ammonia (90:10:1) to give the title 
compound (402q) as a white solid, nmr(5,DMSO-d6) 3.58 (m.lH), 3.65 (m.lH). 
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3.84 (br.s.1H), 4.0 to 4J2 and 4.4 to 4.65 (2m.5H), 5.04 (t.1H). 5.22 (d.lH). 5.48 
(d.1H). 5.82 (m.1H). 7.1 to 7.4 (m.lOH). 8.33 (s.lH). 8.42 (t.tH). 



PREPARATION 8 

5 2-Chloro-N-f2.2-diphenvtethvlV-2.3-<M1-methvlethvlideneVadenosine 

2-Chloro-N-(2.2-diphenylethyl)-adenosine (40g) in acetone (970ml) was treated 
vwth 2,2-dimethoxypropane (49ml) and to|uen6-4-sulphonic add (4.97g). The 
mixture was stined at 220C for 67h, then the slurry was evaporated and . 
chromatographed on flash silica eluting with dic^loromethanermethanol (19:1) to 
10 give the title comoound (39.6g) as a white solid. A portion (1.5g) was 
reoystallised from ethyl acetate to give an analytically pure sample, 1J27g, m.p. 
185 to 187°, Wd -86O(c0.8%, CHCI3). 

PREPARATION 9 

15 142-Chloro-64f2.2-<iiPhenvlethvl^aminoV9HH)urin-9-vn-1'deoxv44-ethvl-2.3-C^ 
Mwriethvle<h\dldeneVB-D-ribofuranuronamide 
1-(2,6-DichIoro-9H-purin-9-yl)-1<leoxy-44-ethyl-2,3-OK1-n^ 
ribofuranuronamide'l (5.66g. 14.07mmol) was heated at reflux in 2-propanol 
(300ml) with 2,2-diphenylethylamine (3.62g, 18.3mmol) In the presence of N.N- 

"20 -<fiisopro|^ethytamine (13.2ml)ibr 6h. TYie cooled solution-was evaporated to a^^ 
brown foam whidi'was purified on silica eluting with ^hyi acetate to give gie 
title compound (7.31g) as a pale yellow ibam. nmr(5.DMSO-d6) 0.62(t,3H). 
1.34(s.3H), 1.53(s,3H), Z82{m,2H). 4.05(m.1.5H). 4.54(m^5H), 5.40(m,2H). 
6.18(s.1H). 7.1 to 7.4(m,10H). 7.50(t,1H), 8.22(s.1H). 8.40(m.1H). 

25 1. R.R.Schmidt et al.. CheraBer.. 1980. 113. 2891. 

PREPARATION 10 

142-<:hloro-64fZ2<Bphenvlethvl^aminoV9H-purin-9-vlV1-deoxv4^-ethvl-B4^ 
riboftiranuronamide 

30 i^2-<)hlort)-6^(i2;2Kliphenylethyl)amino]-9H-f)urin-9-ylh1-deoxy4Nl-«^ 

(1-methylethylidene)-p-0-ril)ofuranuronamide (2.02g) was treated wth 
trifluoroacetic add (10ml) and wato" (1.1ml). and the resulting solution was 
stin-ed at 20OC for 2h. The mixture was evaporated and the residue v»ras treated 
with sodium hydrogen carbonate (3.75g) and ethanol (30ml) and stirred for Ih. 

35 The mixture was filtered and the solid was washed with etharral. The total filtrate 
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and washings were evaporated and the residue was purified on flash silica 
- eluting with ethyl acetatermethanol (19:1) to give the title compound (1.96g) as 
a white solid, nmr(6.DMSO-d6) 1.05(t,3H), 3.22(m.2H), 4.0 to 4.2(m,2.5H), 
4.30(m.1H). 4.45 to 4.65(m,Z5H). 5.58(d,1H), 5.72(d,1H), 5.90(d.1H). 7.14 to 
7.40(m.10H). 8.36(t,1H), 8.43(s,1H). 8.52(t.1H). 

PREPARATION 11 

fds-(4-MM34fMethvfsulphonvl)oxvlcvdopentvncarbamtc add phenvlmethvl 
ester 

Methanesulphonyl chloride (0.163m!,2.1mmot) was added to a stirred mixture of 
[ds-(+/-)H34iydroxycydopentyl)carbamic add phenyfmethyl ester^ 
(0.47g3nmol) and triethylamine (0-293ml,2mmol) in acetone (10ml). After 2h 
more reagents as at>ove were added and the reaction was left for a further 1h. 
Water (70ml) and ethyl acetate (70ml) were added and the organic phase was 
washed with water (20ml), dried (MgS04) and evaporated to leave a solid 
(0.71 g) which was purified by column chromatography on flash silica eluting 
vwth 50% ettiyl acetate in cydohexane to give the title compourKi (0.532g), 
m.p.84^860C (from ether). 

1. Published European Patent Application EP-A-32224Z 

PREPARATION 12 

ftrans^4^/-)M3-/N,hM3tmethvlamirK))cvdfH>entvnc^ add ohenvimethvl 
ester 

A solution of [ds-(4/-)H34(methylsulphonyl)o)^]c^opentyl]carf^ add 
phenylmethyl ester (2g,6.38mmol) tn 33% dimeUiylamtr>e in ettnanol (30ml) was 
heated at reflux for 4h. The cooled mixture was diluted with water (250ml) and 
extracted Into ethyl acetate (3x70ml). The extract was dried (MgS04) and 
evaporated to leave an oil wfiich crystallised from ether/cydohexane to give the 
title compound (1J28g) m.p. 85-660C. 

PREPARATION 13 

rtrans-f+/-)l-3-fN.N-Dimethvlamino)cvdopentvlamine 

A solution of [trans-(+/-)H3^N,N-dimethylamino)cydopentyl]carbamic add 
phenylmethyl ester (1.4g,5.34mmol) in tetrahydrofuran (100ml) was 
hydrogenated over 10% palladium-on-cartx>n (0.1 7g) for 3 days. The catalyst 
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was removed by filtration, washed with tetrahydrofuran (20ml) and the combined 
organic phases were evaporated with a stream of nitrogen to leave the title 
compound (0.412g) as an oil, nmr(5,CDCl3) includes 1.25-1.65(m,3H), 1.7- 
1.85(m,1H), 1.8S-2.1(m, 2H). Z25(s,6H), 2.65(m. 1H). 3.48(m, 1H). 

5 

PREPARATION 14 

ftrans-^+/-)H3-A2tdocvclopentvl)carbamic add phenvlmethvl ester 
A splution of sodium azide (O.Sg, 7.69mmol) in water (2ml) was added to a 
solution of {ds-(4/-)]-{3-I(methanesulphonyl)oxy]cyclopentyl]carbamic add 
10 phenylmethyl ester (1.74g, 5.55mmol) in dimethylformamide (12ml) and the 
mixture was heated at iOOPC for 0.5h.The cooled reaction mixture was diluted 
with water (150ml) and extracts into ethyi acetate (3xS0ml). The extract was 
washed witti water (50ml), dried (MgS04) and evs^orated to leave the title 
compound (1.41g) as an oil wtuch solidified on drying, nmr(5,CDCl3) indudes 
. 15 1.4.1.55(m,1H), 1.6-185(m,2H), 1.95-Z3(m.3H). 4.05(m.1H), 4.17(m.1H). 
4J2(bs.1H), 5.1(s,2H), 7.45(s.5H), 

PREPARATION 15 

ftraris-^4/>)H3-Aminocvdopertfvl>cart>am!c add phenvlmethvl ester 
.20 ~A-soiution of {traris-{4/-)]-(3-azidocydoperityl)carf>amtc add pherryimethyi ester^ 
(4.65g,O.O179mrn0l) in ethanol (23(knl) was hydrog^iated ewer 10% palladium- 
on-cart)on (0.5g) by bid>bling hydrogen through the stirred solution for 40mtn. 
The mixture was filtered through oelite and ttie pad was washed with etfianot 
(50ml). The combined ethanolic solution was evapc^ed to leave an oil (4^g) 
25 which was partftiOTed between 2M hydrochlwic add (50ml) and ethyi acetate 
(50ml). The organic phase was extracted with 2M hycfrochloric add (2x20mt) 
and the combined aqueous phase was brought to pH 8 with sodium cartx)nate 
solution and extraded with, ethyl acetate (3x7Chnl). The extrad was dried 
(MgSd4) and evaporated to leave the title compound (0.32g) as a solid. 
30 nmr(5,CDCl3) indudes 1.25-1.45(m.4H), 1.75(t^H). 1.9-Z1(m,1H). Z1- 
2.3(m,1H), 3.47(m,1H), 4.2(m,1H). 4.72{bs,1H)i 5.1(s.2H), 7.47(s,5H). 

PREPARATION 16 

ftrans-|47-)1434fMethvlsulphonvltoxv1cvdopentvl1cart)^ add phenvlmethvl 
35 ester 
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Methanesulphonyl chloride (1.42ml,ia35mmol) was added to a stirred solution 
of [trans-(+/-)H3-hydroxycyclopentyl)carbamic add phenylmethyl ester"! 
(Z16g,9.19mmol) and triethylamine (2.54ml, 18.35mmol) in acetone (100ml). 
The mixture was stirred for 2h then diluted with water (500ml) and extracted into 
5 ethyl acetate (3x1 00ml). The extract was washed with water (100ml). dried 
(MgS04) and evaporated to leave the title compound (2.75g) as a solid, 
nmr(5,CDCl3) includes 1,45-1.6(m.1H), 1.77-1 .9(m.1H). 1.9-2.1(m.1H), 2.1- 
Z3(m,2H). Z3-2.45(m,1H). 3.0(s.3H). 4.25(m,1H), 4.73(bs,1H). 5.1(s,2H), 
5.2(m.1H),7.35(s,5H). 
10 1 . Published European Patent Application EP-A-322242. 

PREPARATION 17 

fcis-f-»-MH3-Azidocvclopentvl>carfaamic add phenvlmethvl ester 

Sodium aade (0.74g, 10.4mmot) was dissolved in water (4ml) and the solution 

15 was added to a solution of [trans-<+/-)H3- 
[(methyIsulphonyl)o)vJcydopentyIlcarbamic add phenylmethyl ester (2.35g. 
7^mmol) in dimethylfbnmamide (15ml). The mixture was heated at lOO^C for 
2h. cooled and partitioned between ethyi acetate (50ml) and water (5(^1). The 
aqueous phase, was extracted with ethyl acetate (2x50ml) and the combined. 

20 detract was washed -wth water <2x50ml), "dried .(MgS04) a^^ 

leave the title conrioound (1.92g) as an oil. nmr(5,CDCi3) irKdudes 1.55- 
1.7(m.2HX 1.85(m;2H); 2.0-Z27(m^). 4.05(m,1H). 4,17(m.1H). 5.0(m,1H). 
5.1(s.2H). 7.35(s.5H). 

25 PREPARATION 18 

rds-(-f/-)K3-AminocvdoDentvl^caft3amic add ohenvlmethvl ester 
A solution of [ds-(-t7*)H3-^ckK^opentyl)cart>amic add phenylmethyl ester 
(1.46g, 5.61mmol) in ethanol (60ml) was hydrogeriated over 10% palladium-on- 
cart)on (0.2g) by bubbling hydrogen through the solution for 30mia The catalyst 

30 was removed by filtration, washed with etharK)! (20ml) and the combined organic 
solution was evaporated to leave an oil (1.41g). A portion (1g) was partitioned 
between 2M hydrochloric add (5ml) and ethyl acetate (10ml). Water was added 
and the aqueous phase was washed with ethyl acetate (2x1 0ml), brought to pH 
9 with sodium carbonate solution and extracted with ethyl acetate (3x25ml). The 

35 extract was washed with water (2x20ml), dried (MgS04) and evaporated to 
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leave the title compound (0.37g) as an oil. nmr(6,CDCl3) includes 1.25- 
1.55(m.2H). 1.65-1.95(m,2H). 1.95-2.1(m.2H). 3.52(m.1H). 4.15(m.1H). 
5.1(s^H). 5.33{m.1H), 7.35-7.45(m.5H). 

5 PREPARATION 19 

2.S-Dihvdro-1H-ovrro!e-1-cart)oxvncaad 1.1-diir.ethvlethvl ester 
Di-t-butyi pyrocartxinate (84^g, 0.386mole) was added to an ice^ld solution 
of 7p% pure 3-pyrroIine (25g, 0.253mole) in 1,4-dioxan (150ml). After 3 days the 
mixture was diluted with ethyl acetate (200ml) and washed with water 

10 (5x200ml). The aqueous phase was extracted with ethyl acetate (1 00ml) and the 
combined organic solution was washed with water (lOOmi). dried (MgS04) and 
evaporated to leave an oil which was purified by column chromatography on 
flash silica eiuting with 30% ethyl acetate in (^(^exane to give the title 
compound (48.6g) as an oil, nmr(5.CDCl3) includes 1.45(s.9H). 4.12(dd, 4H), 

15 5.77(m.2H). 

PREPARATION 20 

34(1 .1-Dimethvlethoxv)carfaonvn-6-Qxa-3-azabicvcIor3.1 .Olhexane 

80% m-Chloroperbenzoic add ^.9g. 0.0226mole) was added to a solution of 

20 -2.5-dihydro-1H-pyiTole-1-carboixylic.--acid i,l<llmethylethyl .ester.. .(3.55g.^ 
0.021mole) in dicN^onteihane (70ml) and fhe mixture was stirred for 24h when 
more peradd (0^7g,0.00156mole) was added and the stirring contimed for a 
further 4h. Ethyl £K»tate was added and the mixture was washed with 10% 
sodium carbmiate solution. The aqueous i^iase vvas extracted with ethyl acetate 

25 (50ml) and the combined organic solution washed with water, dried (MgS04) 
and evaporated to leave an oil which was purified by column chromatography 
on flash silica eiuting with 30% ethyl acetate in cydohexane to give the title 
compound (1.52g) as an oil. nmr(6,CDCl3) includes 1.45(s.9H). 3.42(dd.2H). 
3.67(s.2H). 3.78(dd.2H). 

30 

. PREPARATION 21 

ytrans-H-MT-3-Hvdroxv-4-ffDhenvlmethvl)aminoV1-Pvrr olidinecartx )xvlic add 1.1- 

dimethvlethvl ester 

A solution of 3-1(1 .1-dimethylethoxy)cartx)nyll-6-oxa-3-azabicydol3.1.01hexane 
35 (1.32g. 7.13mmol) and benzylamine (2ml) in 1,4-dioxan (5ml) and water (5ml) 
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was heated at SS^C for 5h. The reaction was allowed to cool over 18h and the 
solid fbrnied was collected by filtration and crystallised from ethyl 
acetate/cydohexane to give the title compound (1.3g) nmr(5,OMSO-d6) includes 
1.4(s.9H), 2.32(bs,1H). 2.93(bs.1H). 3.1(bt,2H), 3.4(m.1H). 3.7(bs.2H), 
5 -3.97(bs,1h), 5.0(d.1H). 7.15-7.35(m.5H). 

PREPARATION 22 

f trans-f +M1-3-Amino-4-tivdroxv-1 -ovrrolidinecart)oxvlic add 1 . 1 •dimethvlethvl 
ester 

10 A solution of [trans-(+/-)l-3-hydroxy-4-I(phenylmethyl)aminol-1- 
pyrrolidinecarboxylic add 1.1-dimethylethyl ester (l.lg. 3.76mmol) in ethanol 
(150ml) was hydrogwiated ova* 10% palIadium-on<arbon (0.05g) for 3.5h. The 
cataly^ was removed filtration, washed with ethanoi (50ml) and the 
oxnbined ethanolic solution was evaporated to leave an qi\ which was taken up 

15 in ethyl acetate (75ml). The solution was filtered and the fiHrate evaporated to 
leave a solid which was crystalfised fit)m ethyl acetate/c^ohexane to give tfie 
title comoound (0.643g). nmr(5.CDCb) 1.45(s. 9H). 1.6-Z2(bm, 3H), 3.1(m.1H). 
3.3(m,2H). 3.68(m.2H). 3.98(m.1 H). 

20 PREPARATION 23 

l-Amino-cvctoDropanemethanoi 

A slurry of lithium borolvdride (0.771g.35.4mmol) in tetrahydirofuran (20ml) 
stirred during the adcfifion of dilorotrimethylsilane (9ml.70.8mmol) and the 
mixture was stirred for 5min on complete addib'bn. 1-amino-1- 

25 cydopropanecartxjxylic add (1.95g. 17.7mmol) was then added in portions over 
5min and the mixture was stirred for 18h at room temperature. Methanol (30ml) 
was added dropwise over lOmin then the mixture was concentrated to leave a 
gum which was treated with 20% potassium hydroxide solution{50ml) and 
extracted with dichloromethane (4x75ml). The combined extract vras dried 

30 (Na2S04) and evaporated to give the title compound (0286g) as a solid. 
nmr(5.CDCl3) indudes 0.5-0.6 and 0.6-0.7(m.4H). 1.8(s,3H). 3.47(s,2H). 

PREPARATION 24 

f ^./-^ut-Trimetf^s'^v^oxv-l H-pvrrolidin-2-one 
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(+/-)-4-Amino-3-hydroxybutyric acid (1.0g,8.39mmol), xylene (110ml), 
hexamethyldisilazane (1Z4ml,587mmol) and chlorotrimethylsilane (2 drops) 
were heated at reflux for 4h then the cooled mixture was poured into ethanol 
(250mi).The resulting solution was evaporated to leave a solid which Avas taken 
'5 up in chloroform {150ml) and filtered through celite. The filtrate was-evaporated- 
to dryness and the residue was purified by column chromatography on flash 
silica eluting with 5-25% methanol in chloroform to give the title compound 
(0.7^g) as a solid, nmr(5.CDCl3) 0.1-0^(m.9H). Z28 and Z55(dd and dd,2H), 
3.25 and 3.6(dd and dd,2H). 4.5-4.6(m.1H). 5.6-5J(m,1H). 

10 

PREPARATION 25 

(4'/>V4-f(Methvlsu!phonvl)oxvM H-PvrrDlidin-2-one 

(+/-H-Trimethylsilylo5y-1H-pyrrolidi (2.0g.11.5mmol) in acetonitrile 

(30ml) was treated with 4M HCI (Z9ml,11.5mmoi) and the mixture was stirred 

15 for 45min before evaporating to leave a brown oil. This oil was azeotroped with 
toluene (2x10ml) then taken up in acetone (40ml) and stirred with 
methanesuiphonyl chloride (1.8ml,23mmol) and triethyiamine (3.2mU3mmol) 
for 2.5h. More methanesuiphonyl chloride (0.9ml,11.5inmol) and triethyiamine 
(1.6ml,11.5rnmoi) were added -and the reaction was left for 16h. More 

20 methanesuiphonyl ^ ^^oride - <1.35ml,17.3mmot) . and -triethyiamine: 
(Z4mI,17.3(Tvnol),v^re added and the mbcture was stirred ior another 2h before 
evaporating to leave a solid which was purified by column chromatography on 
flash silica eluting with 5*10% metharral in chlorofbrm to give the title comoound 
(0.81 3g) as a solid which can t>e crystallised from ethyl acetate/cydohexane. 

25 nmr(6.CDCl3) includes Z59 and Z78(dd and dd^). 3.09(s.3H). 3.68 and 
3.81{bd and dd^H). 5.37-5.45(m,1H). 5.5-5.7(m.1H). 

PREPARATION 26 

W-V4--Amino-1H-DvrTolidirv2-<>ne hvdrochloride 

30 A solution of {+/-H^(methylsulphonyl)oxyHHi>yrrolidir>-2-one (0.8g,4.9mmol) 
and sodium azide (0.348g,5.39mmol) in dimethyifbnmamide (15mi) was stinted at 
room temperature for 65h then heated at 50^0 for 6h. Water was added to the 
cooled reaction and the product was extracted into ethyl acetate (8x20ml) and 
the combined extract was dried (Na2S04) and concentrated to 15ml. This 

35 solution was hydrogenated in ethanol (25ml) over 10% palladium-on-carbon 
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(0.1 65g) by bubbling hydrogen through the solution for 1h. The mixture was 
filtered through celite and the filtrate was concentrated to 10ml and this was 
stirred with 4M hydrochloric add (0.88ml.4.9mmol). After 3h the mixture was 
evaporated and dried to give a solid which was stirred in ethanol for 0.5h and 
5 collected by filtration to give the title oompound (0.402g.60%) nmr(6, DMS0-d6)- 
indudes 2.2-Z58(2xdd,2H), 3.24 and 3.55{2xdd,2H), 3.85-3.96(m,1H), 7.82- 
7.87{bs.1H), 8.3-8.5(bs.3H). 

PREPARATION 27 

10 fds^4'MH2-HvdrDxvcvdopentvl)carbamic add phenvlmethvl ester 

A solution of [ds-{+/.)].2-aminocydopentano|1 (6.0g, '58.4mmol) in 1,4-dioxan 
(lOOmI) and water (50ml) was treated with sodium C3rt>onate (30.9g, 292mmol) 
and benzyl chlorofbrmate (a34ml, 58.4mmol). The resulting mixture vras stirred 
at 21 overnight It was then poured into 2N-hydrochloric add (30(^1) and 

15 extraded with ethyl acetate (3 x 100ml). The total organic solution was washed 
(brine,200ml)» dried (Na2S04) and evaporated to an oil (17.13g) which was 
purified on silica, eluting vdth cydohexane: ethyl acetate (2:1) to give the title 
compoond (a089g) as a white solid, nmr(6.CDCl3) 1.4 to Z1(m.7H), 
3.88(m.1H). 4.18(m,1H). 5.11(br.s,3H), 7.35(m,5H). 

20 mAB.Bannard etaL. Canad.J.Chem.. 1 971 .49,2064. 

PREPARATION 28 

fds-f4/>)1424fMethvlsufphonvl>oxvlcvclopentvnra add phenvlmethvl 

ester 

25 Methanesulphonyl chloride (1.85ml, 23.9mmol) was added to a stirred mixture 
of [ds-(-i-A)}*{2-hydro)^cydopentyl)cari3amic add phenylmethyl ester (Z50g, 
lO.Gmmol) and trietfiylamtne (3.35ml, 23.9mmol) in dichloromethane (125ml) at 
21^0. The resulting yellow solution was stirred at 21^0 overnight It was then 
washed (water,100mi, then brine.lOOmI), dried (Na2S04) and evaporated to a 

30 yellow oil (4J^). The oil was purified on silica, eluting v^th <^ohexane:ethyi 
acetate (3:2) to give the title compound (3J^9g) as a yellow oil which crystallised 
on standing, m.p. 74 to 76^0. 

PREPARATION 29 
35 ftrans-(^-MVf2'A2idocydopentvl)carfaamic add ptienvlmethvl ester 
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A solution of [cis-(+/-)H2-I(methylsulphonyl)oxylcydopentyl]carbamic acid 
phenylmethyl ester (3.23g, 10.3mmol) in N.N-dimethylfomTamide (50ml) and 
water (10mi) was stirred and treated with sodium azide (0.823g, 12.66mmol). 
The resulting solution was. then stirred and heated in an oil-t)ath at IOOOC for 

• 5 2.5h, and was then left to cool to 21 ^C. -The mixture was diluted with water 
(200ml) and extracted with ethyl acetate (3 x 100ml). The total organic solution 
was washed (water,2 x 100ml. then brine.200ml). dried (Na2S04) and 
evaporated to a yellow oil (2.63g) which was purified on silica, eluting with 
cydohexane: ethyl acetate (4:1) to give the title compound (2.00g) as a pale 

10 yellow oil, nmr (5.CDCI3) 1.4 to 1.55(m.1H). 1.6 to 1.8(m.3H). 1.9 to Z05(m.1H). 
2.05 to Z2(m.1H). 3.72(m.1H). 3.90(m.1H). 4.70(br.s.1H). 5.12(s.2H). 
7.35(m.5H): if (CHBra) 2101cm-'' (N3). 

PREPARATION 30 

15 ftrans-f-<-MU2-Amrnocvdopentvl>cart>amicadd ohenvlmethvl ester 

A solution' of [tTans-(-i-/-)H2-azldo(7dopentyl)carbamic add phenylmethyl ester 
(0.25g) in ethanol (20ml) was added slowly to a suspension of 10% palladium- 
on-cartion catalyst (0.025g) In ethanol (2ml) under nitnogen. Hydrogen was 
bubbled thrtMjgh the suspension for 20min and the mixture was then 
* "20 immediately-purged .with nitrogen aruJ filtered throu^ -celite. -The filtrate ^was- 
evaporated to an-ofl (0.1 7g). The oil was dissolved in ettiyl achate (20ml) and 
extracted with 2N-hydrochloric add (2 x 25mO. The total aquecxjs solution was 
covered with ett^ acetate (25rnl) and tiasified with solid sodium cartx)nate. The 
aqueous layer was exSraxAed witti more ethyl acetate (25ml) and the total 

25 organic solution was washed (brine.30ml). dried (Na2S04) and evaporated to 
give tha title compound (0.1 04g) as a yellow oil, nmr (5,CDCl3) includes 1.3 to 
1.5(m,2H). 1.55 to 1.85{m.2H), 1.9 to 2.25(m.2H), 3.03(q.1H), 3.60(m.1H). 
4.75(br.s.1H). 5.10(s,2H). 7.35(m,5H). 

30 PREPARATION 31 

N-f phenvlmethivttemine and 

n a.2B.3aV-2-(phenvlmethvl^amino-1 .S-cvdopentanediol 
A mixture of ((1a.2p.5a)-(+/-)h6-oxabicydo[3.1.01hexan-2-ol'' (2.5g,25mmol). 
35 benzylamine (2.75ml,25.2mmol) and water (15ml) was stirred and heated at 
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reflux for 5h. The solution was evaporated to a brown oil which was dissolved in 
acetone (30ml) and treated with 2,2-dimethoxypropane (14ml) and 4- 
toluenesulphonic add monohydrate (4.7g). The mixture was stirred and heated 
under reflux overnight and was then left to cool. The mixture was .partitioned 
-t)etween 5% sodium hydrogen carbonate solution (200rnl) and ethyl acetate- 
(20pml). The aqueous layer was extracted with more ethyl acetate (2 x. 100ml), 
and the aqueous and organic solutions were retained. The total organic solution 
was washed (bnne.50ml). dried (Na2S04) and evaporated to a brawn oil which 
vras purified on flash silica eluting with ethyl acetatercydohexane (3:1) to give 
r(3aoL4oL6 aaU4y->14^4tetrahvdn>2.2KlimethvMHKa«:IODenta-1.3-dioxol-4-vn- 
N-/phenvlm ethv»amine (3.41g) as a pale brown oii; nmr(5.CDCl3) indudes 
1.30(s.3H). 1.42(s.3H). 1.5. 1.8. ZO (ms.4H). 3.80(br.s,2H). .4.24(d.1H). 
4.74(t.1 H). 72. to 7.45 (m.5H). 

The combined aqueous layers were evaporated to a wet solid which was 
shaken vtrtth ethyl acetate (3 x 200ml). The organic solution was filtered, dried 
(Na2304) and evs^rated to a white solid which was purified on flash silica 
eluting with dichloromethane:ethanol:0.880ammonia (50:8:1) to give (1a.2B.3ttV- 
2-^ Dhertvlm ethvltemino-1 .3<a^0Dentanediol (0.41 Og) as an off-white solid 
nmr(S.DMSO-d6) indudes 1.4 to 1.6, 1.65 to 1.85(ms,4H), Z05(br.s,1H). 
Z61(t.1H), 3.6 to 3.75(m,2H), 3.81(s31).4.67(d,2H). 7r15 to 7^m.6H). 
1.T.ltoh etal.. J:Am.Chem.Soa. 1979. 101. 159 

PREPARATION 32 

ff 3aa.4a.6attW4/-)VTetr ahvdro-2.2KfimethvMH-cvdopenta-1 .S-dioxoM-amine 
C(3ao^4ot,6aa><-»/-)HHretrahydro-2,2KllmethyMH-cydopen^ 
N-(phenylmethyi)amine (3.2g.1Z9mmol) in ethanot (80ml) was hydrogenated 
over 10% palladium-on-carf>on catalyst (I.Og) for 5.5h. The catalyst was filtered 
off and the filtrate evaporated to give the title compound (ZQ2g) as a pale grey 
liquid, nmr(6,DMSO-d6) 1.18(s,3H). 1.30(s,3H), 1.5 to 1.6, 1.65 to 2.0(ms,4H). 
3.19(d,1H). 4.12(d.1H), 4.61(t,1H). 

PREPARATION 33 

(1a.2B.3a>-2-Amino-1.3-cvdopentanediol 

(1a,2p.3a)-2-<Phenylmethyl)amino-1,3-cydopentanediol (0.380g) in ethanol 
(20ml) was hydrogenated over 10% paIladium-on-cartK>n catalyst (0.125g). for. 
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7h. The catalyst was filtered off and the filtrate was evaporated to give the title 
compound (0.220g) as a pale-brown oil \A*iich solidified on storage at 4°C; 
.nmr(6.DMSO-d6) 1.45(m.2H). 1.75(m.2H). 3.2 to 3.55(m.3H). 4.7(m,2H). 

5 PREPARATION 34 

n R./exo.exo^T-5.6-Dihvdroxv-2-azabicvdor2.2. 1 1heptan-3-one 
N-Methyimorpholine (12.67g.108mmol) in virater (39ml) was stirred and treated 
with osmium tetroxide (Z5% solution in t-butanol) (4ml) and t-butanol (16ml). A 
slurry of l1R-{exo,exo)]-2-azabicyclo[2.Z1]hept-6-en-3-one1 (10g,91.6mmol) in 

10 t-butanol (50ml) was added. The resulting brown-black solution was stirred at 
700C for 30 min and then as it cooled to 55°C over 25 min. Sodium 
hydrosulphite (0.900g) was added, and the mixture, was cooled to ZOPC and 
stirred at 30°C for 30 min. Activated charcoal (4g) was added and the mixture 
was stirred at 25 to 3(PC for 30 mia The mixture was flKered through celite. and 

15 the residue washed with metttanol (3 x 20ml). The total filtrate and washings 
were evaporated and azeotroped fo dryness by evaporation from toluene (3 x 
20ml). The re^due in methanol (lOOml) was heated to reflux, then filtered v^ilst 
hot and evaporated down to ca 35ml and left at 4^0 ovemighL The solid was 
filtered off, washed with cold methylated spirit (2 x 10ml) and dried to give the 

20 title compound f7.€9a) as a brown solid. -ta}n-99° i^O, c=1 .4%) 
1. S J-CTayloF -et al.. J.Chan.Soa.Chan.Commun. . 1990. 1120. 

PREPARATION 35 

p.<:^i/Y ,7 p , aB.4tt^1-4-Amino-Z3KlihvdrDxvcvclopentanecarboxvlic add, methvl 

25 ester, hvdrochlorlda salt 

A solution of [1R-(exo.exo)]-5,&dihydrQxy-2-azabicydo(2.2.1]heptan-3one 
(1 1 .815g) in 3N4iydrodiloric add (85ml) was stirred and heated at reflux for 1 h. 
The reaction mixture was evaporated in vacuo and was then evaporated from 
methanol (2 x 40ml) and then from toluene (6 x 40ml). The residue was treated 

30 with IN methanofic HCI (70ml) and then heated at reflux for 2h. The cooled 
mixture was then concentrated by evaporation irn^ojo and 2-propanol (100ml) 
was added and the mixture was stirred for Ih. The suspension was filtered and 
the residue dried to give the title compound (16.095g) as a grey solid. 
nmr(6.DMSOKt6) 1.70(m.1H). 2.25(m.1H). 2.75(m,1H). 3.3b(m.1H). 3.65(s.3H). 

35 3.75(t,1H). 4.05(t.1H). 4.15(m.2H). 8.25(s.3H). 
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PREPARATION 36 

f1S'^1a,2B.3B.4a)l-2.3-DihvdrDXV-44r(phenvlmethoxv)ra 
cvdopentanecarboxvlic acid, methyl ester 
5 A solution of [lS-(1a,2p.3p,4a)H-amino-2,3KJihydroxycydopentanec^^ 

add, methyl ester, hydrodiloride salt (Z054g) in water (35mt} was cooled to 
O^C and was treated with sodium carbonate (3.19g). The mixture was stirred for 
10 oiin. then a solution of ben^l chlorofbrmate (1.52mi) In 1,4-dioxan (60ml) 
was added dropwise. The reaction was stirred at 0^ to S^C for 30 mia then 

10 allowed to warm to 21^0 and stirred for Z5h. The suspension was diluted with 
ethyl acetate and washed with 2N-hydrochloric add and the aqueous layer was 
extraded twice with fresh ethyl acetate. The combined organic layers were 
washed with brine, dried over sodium sulphate and evaporated to give the title 
compound (Z702g) as a white solid. A small amount (0.7g) was recrystatiised 

15 from 2-propanol to give an analytical sample (0.058g) as white needles. 
Analysis fbiind C,58.4. H.6.25. N.4.45%; CisHigNOs requires C,58.25, H,6.2. 
N.4.5%. 

PREPARATION 37 
20 f3aR-^3aaL4a.-6a.6aa)T-Tetrahvdro-2,2-<fimethvl^ - 

fffphefivlmethoxvkairfaonvnaminoMHHMJoDenla>13K^^ add, 
methvl ester 

A solution of l^S^1oL^fi,3fi,Aa)y2.Z^ih^xy^ 

I[(phenylmetfiQxy)carbonyl]amtno]K:ydoperita^^ add. methyl , ester 

25 (21.385g) tn acetone (4p0ml) was treated with 2^-dimethQ)^propane (75ml) 
and toluene-4-sulphonio add (1.58g). and the solution was stirred at 21^0 
cvemigtrL The reaction mixture was evaporated and the residue was partitioned 
between etiiyl acetate and 8% sodium hydrogen cart>onate solution. The 
aqueous layer was separated and extracted twice with ethyl acetate. The 

30 combined organic layers were washed with brine, dried over sodium sulphate 
and evaporated to a fawn solid which was recrystaliised.from dinsopropyl ettier 
to give the titie compound (18.452g) as white crystals, runr(5,CDCl3) 1.30(s,3H), 
1.45(s.3HX 1.95(d.lH). 2.45(m.1H), 3.00(d.1H). 3.70(s.3H). 4.15(t,1H). 
4.50(d.1H). 4.80(d.1H), 5.10(t,2H). 5.70(m.1H), 7.35(m,5H), 

35 
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PREPARATION 38 

f3aR-f3aa,4a.6a.6aa)T-6-Aminc>-tetrahvdro-2.2Kiimethvl-4H-cvdo^^ 
dioxole-4-carfaoxvlic acid, methyl ester 

A solution of [3aR-(3aa,4a,6a,6aa)Hetrahydra-2,2-dimethyl-6- 
5 n(phenylrnethoxy)cart)onyI]amirK)HH-cydopen^ acid. . 

methyl ester (18.4g,52.67mmol) in ethanol (400ml) was added to a suspension 

of 10% palladium-on-cart>on catalyst (1.87g) in ethanol {1CX)ml) under nitrogen. 

The- mixture was then hydrogenated for 6.5h. The reaction mixture was filtered 

ttvough celite and the filtrate evaporated to give the title compound (11.304g) 
10 as a pale yellow oil. nmr(5,CDCl3) 1.30(s.3H). 1.35(s,2H). 1.45(s.3H). 

1.95(dt.1H), Z30(dt,1H). Z90(m.1H). 3.45{m,1H). 3.70(s,3H). 4.25{d.1H). 

5.10{d.1H). 

PREPARATION 39 
15 f3aR-/3ao^4a.6oL6aa>VTetrahvdro-6^fomrTvlaminoV2.2Kiimethvl-4H 
1.3-diQxole^4-cart)oxvlic add, methyl ester 

Formic acetic anhydride (3^g, 36.37mrnol) was prepared from formic add 
(1.37mi) arKi acetic anhydride (3.46ml) at 50^0 for2h. It was then added slowly 
in dry tetrahydrofuran (50mt) to a stirred solution of [3aR-(3aa,4a,6Gt.6aa)]-6- 

^0 'iamirKrtetrahydro-2.2K!imethyMH<ydopOTta- - -actdp 

methyl ester (6.062g, 28.16mmol) in eth^ (lOOmQ. The mixture was stirred at 
21^ for 2h and then evaporated to dryness. The re^cftie was recrystatlised . 
from tsopropyl eth^ to give the title compound (4^434g) as pale pink crystals. 
nmr(6,CDCl3) 1.30(s.3H). 1-45(s,3H). 1.95(d.1H). Z50(m.1H). 3.10(m,1H). 

25 3.75(s.3H). 4.50(m^H). 4.80(d.1H). a80(m.1H). ai5(s.1H). 

The mother liquors were evaporated arxJ the re^duei was purified on silica 
eluting vnth dichloromethaneimethanol 25:1 to give a fwther 1.762g of the title 
ocMnpound. 

30 PREPARATION 40 

r3aR'l3a(t,4tt.6aa)VTetr^wdro-2.2-dimethvMHKwJopenta-1 .3-dioxole^ 

cart>oxvlic add, methvl ester 

A solution of [3aR-^3a(i.4a,6a,6aa)He*rahydro-6-(formylamino 
4H-cydopenta-1.3-dioxole-4-carboxylic add. methyl ester (6.01 4g, 24.72mmol) 
35 in dichloromethane (50ml) at -40^0 was treated dropwise with triethylamine 
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{8.27ml, 59.33mmoI) and phosphoryl chloride (2.31 ml, 24.72mmol). The 
reaction was stinted at -40OC for 20min., then allowed to warm to 21^0 and 
stirred for 5h. The mixture was poured irtto iceAvater (300ml) containing sodium 
cart>oriate (25g) and extracted with dichloromethane (2 x 100ml). The combined 
5 organic phases were washed with brine . (200ml), dried (Na2S04) and . 
evaporated and azeotroped with toluene (2 x 50ml). The residue was stored at 
40c overnight A solution of tri-n-butyltin hydride (9.31ml. 34.61 mmol) in dry 
toluene (400ml) was heated at lOO^C under nitrogen and treated dropwise over 
20min. with a solution of the above residue in dry toluene (150ml). 2,2-Azobis- 

10 (2-methylpropionitrile) (0.27g) was added at the same time. The reaction was 
stirred at 1 lO^C for 2h, then allowed to cool to 21^0 and evaporated in vacuo . 
The residue was purified on silica eluting with cydohexanerethyl acetate (2:1) to 
give the title compound (2.709g) as a dear oil, nmr(5,CDCl3) 1.30(s,3H), 
1.45(s,3H). 1.70 to 1.95(m,3H). Z10(m.1H), Z90(d.1H), 3.70(s3H), 4.70{t.1H). 

15 4.85(d,1H). ^ 

PREPARATION 41 

f3aR'-f3aoL4<x.6aa>VTetrahvdro-2.2-<iimethvMH-cvdopenta-l 
cartxyxvtic add 

20 -|3aR-<3acx,4a,6aa)]-Telrahydrx>2^2-<limethyM 

cart)a>ylic add. methyl ester (Z492g, 12-45mmol) in water (50ml) and methanol 
(5ml) was treated with potassium hydroxide (2.10g 37.35mmot), and the rn'odure 
was stirred briskly at 21^C for Z5h. The reaction mixture was then washed with 
ethyl acetate (50ml), then cooled in ice and covered with ethyl acetate (50ml). 

25 The mixture was addified to pH 2 with 2N-hydrochIoric add and the aqueous 
layer was extraded with more ethyl acetate (2 x 25ml). The combined organic 
layers were washed with brme (50ml). dried (Na2S04) and evaporated to give 
the title compourKi (Z31 8g) as white crystals. A small amount was recrystallised 
from hexane to give an analytical sample (0.13g), m.p.72 to 73^C. Analysis 

30 found C.58.1. H,7J%] C9H-14O4 requires C,58.05. H,7.6%. 

PREPARATION 42 

r3aR-f3aci.4a-6aa)Vfretrahvdro-2.2-dimethvMHK:vdopent^ 
vl^cart>amic add, crfienvlmethvl ester 
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A solution of [3aR-{3aa.4a.6aa)Hetrahydro-2.2-dimethyl-4H-cyclopenta-1.3- 
dioxole-4-carboxylic add (4.27g^.9mmoI) in dry 1.4-dioxan (100ml) under 
nitrogen was treated with benzyl alcohol (4.75ml,45.88mmol). triethylamine 
(3.20ml^.94mmol) and diphenylphosphoryl azide (4.94ml.22.94mmoI). The 
5 resulting solution was stirred and heated at 9(PC overnight, then allowed to- 
cool to 21 OC, concentrated in vacuo and the residue dissolved in ethyl acetate 
(100ml) and washed with 1N-hydrochloric add. The aqueous layer was 
extraded with ethyl acetate (100ml) and the combined organic extracts were 
washed with brine, dried (Na2S04). and evaporated to an oil. In order to 

10 remove excess benzyl alcohol as benzyl acetate, the oil was dissolved in. 
dichloromethane (150ml). cooled to 5 to looc' and treated with 4- 
dimethylaminopyridine (5.6g.45.9mmol) and, acetic anhydride 
(4.33ml.45.9mmol). The resulting solution was stirred at 210C for 1.5h. then 
washed witti 2N-hydrochloric add (lOOmI). The aqueous layer was extraded 

15 with dichloiomethane (2 x 100ml) and the combined organic extracts were 
washed (brine.200ml). dried (Na2S04) and evaporated to an oil which was 
purified on silica eluting with ethercydohexane 2:1 to give the title compound 
(4.588g) as a white sofid. nmr(5.CDCl3) 1.30(s.3H). 1.45(s.3H). 1.55(m.1H). 
1.75(m.1H). 1.90(dd.1H). 2.10(m.1H). 3.95(t.1H). 4.45(d.1H). 4.60(m.1H). 

20 4.70(t.1H). 5.10(s.2H). 7.35(s.6H)- 

PREPARATION43 

13aR-f3att.4ff,6a«^T-TetrahvdrD-2.2-dim ethvi-4H-cvd0Denta-1 .3-dioxoM-gmine 
A solution of (3aRK3aa.4a,6aa)Htetrahydro-2.2-<JimethyMH-<qrdopenta-1.3^ 

25 dioxol-4-yl)carbamic add. phenylmethyl ester (2.0g. 6.86mmol) in ethanol 
(80ml) was added dropwise to a stirred suspension of 10%-paIladium-onKaibon 
catalyst (0.20g) in ethanol under n'rtrogea The suspension was hydrogenated at 
21 OC for 4.5h. then filtered through celite. The filtrate was evaporated to give 
the title compound (1.053g) as a dear oil. nmr(5.CDCl3) 1.25 to 1.45(m.9H). 

30 1.75 to Z10(m.3H). 3.40{d.1H). 4.20(d.1H). 4.75(t.1H). 

PRFPARATION 44 

rs\-34fM ■ 1 -DimettwIethoxv^carbonvnaminoVhex anedioic add 1 -methyl 6: 

fohenvlmethvl) ester 
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4-Methylmorpholine (2ml) was added to a solution of t-butoxycarbonyl-L- 
glutamic acid 5-benzyl ester (6.75g,20mmol) in ethyl acetate (60ml) at (PC, i- 
fiutyl chlorofomiate (2.61ml^0mmo!) was then added to give a precipitate and 
the mixture was stirred for 15min at O^C before filtering through celite-into a 

"5 * flask at O^C. The pad was washed with precooled ethyl acetate. The combined 
filtrate and wash was treated with diazomethane in ether (SOmmol in lOOmI) 
over 5min and the reaction left at O^C for 3h before wanning to room 
temperature. Excess diazomethane was removed by bubbling nitrogen through 
the solution vdiich was then concentrated io give a yellow gum. The gum was 

10 dissolved in methanol (lOOmI), treated with silver benzoate (1g, 4.4mmol) and 
triethylamine (10m!,70mmol) then stinBd for 2.5h at" room temperature. The 
black solution was concentrated under reduced pressure and the residue taken 
up in ethyl acetate (lOOmt) then M^ashed with saturated aqueous sodium 
bicartx)nate solution (lOOmi), water (lOOmI), 1M aqueous potassium hydrogen 

15 sulphate solution (2x100ml) arKi brine (100ml). The dried (MgS04) onganic 
phase was* evaporated to leave a yellow oil wfiich was purified by column 
chromatography on flash silica duting with a gradient of 15-50% ethyl acetate in 
qfclohexane to give the title compound (1.972g) as a white solid which 
crystallised from cydohexane m ^SO^I^C. (otlD -2lo (CHCI3 c=1%). 

20 

PREPARATION 45 

(SVf3-OxocvclopentvRcart>amic add 1.1-dimethvlethvl ester 

Z5M n-Butylirthium in hexane (5.83ml) was added dropwise to a stirred solution 

of 1,1 J,3.3,3-hexamethyldisilazane (3.16ml.15mmol) in tetrahydrofuran (^)ml) 

25 at 40c. After 20min the solution was cooled to -eOPC and (S)-3-{[(1.1- 
dtmethytethQ)^)cartx>nyl^mlno]-hexanedioic adid 1-fnethyt 6-<phenylmethyl) 
ester (1.522g,4.16nrtfnol) in tetrahydrofuran (10ml ) was added dropwise over 
5mia The solution was stirred for lOmin before the addition of pH7 buffer (5ml) 
and the mixture was ttien diluted with dichlorometharie (200ml) and pH7 buffer 

30 (30pml). The aqueous phase was adjusted to pH6.5 with 2M hydrochloric add 
and then the organic phase was separated. The aqueous phase was extracted 
with dichloromethane (2x200ml) and the combined organic phase was dried 
(MgS04) then evaporated to leave a solid.The solid was dissolved in ethanol 
(45ml) and hydrogenated over 10% palladium-orHcaft>on (0.5g) for 4h. The 

35 hydrogen was replaced by nitrogen and the reaction was stirred for a further 
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18h then filtered through celite and the pad was washed with ethanol. The 
filtrate and washings were combined and evaporated to leave a solid which was 
purified by column chromatography on flash silica eluting with 25-40% ethyl 
acetate in cyclohexane to give the title compound ^0,437g) as a white solid 
5 which crystallised from isopropyl ether, m.p. 97-980C, [a]D -480 (CHCI3 
0=0.52%). 

PREPARATION 46 

f 1 S-transH3-Hvdroxvcvclopentvl)carbamic acid 1 .1-dimethvlethvl ester 
10 A 1M solution of lithium tris(i;2-dimethylpropyl)borohydride in tetrahydrofuran 
(1.99ml) was diluted with tetrahydrofiiran (Sml), cooled to -78^0 and treated 
dropwise with a solution of (S)-<3- oxoc^op^tyi)carbamic add 1,1- 
dimethylethyl ester (0.38g,1.66mmol) in dry tetrahydrofuran (2ml) at O^C. The 
reaction was stirred for 2h at -78^C then allowed to warm to room temperature 
: 15 over 1h. VVater (2ml) was added dropwise then the mbdure was diluted with 
water (20ml) and ethyl acetate (30ml). The organic phase was washed with 
water (20ml), dried (MgS04) and evaporated to give impure product which was 
purified by chromatography on flash silica eluting initially with 15% ethyl acetate 
in c^ohexane and progressing to neat ethyl acetate. Eariy fractions gave (IS- 
"20 tasH34wdroxvcvclopentvltearbamic add 1.1-dimethvlethvl ester fO.iea) as an^ 
oil. nmr (d.CDp^) 1.43(s.9H). 1^2.10(m.6H). 3.97-4.10(m.1H). 4.32- 
4.40(m,1^). 5.00-5,12(m,1H). 

Later fractions gave the title comoound (0.124g) as a solid which was 
crystallised from diisopropyl ether m.p. 83-850C, [a]o +1.4^ (CHCI3 c=0.54%). 

25 

PREPARATION 47 

f 1 S-traris>434FormvloxvtavcloDentvl1carfaamic add 1 .1-dimetfivlethvl ester 
Diethyl azodicart)oxyiate (0.164ml, 1.23mmol) was added dropwise to a stin^ 
solution of (1S-dsH3-^V*oxyc^operityl) add 1,1-dimethylethyi ester 

30 (0.124g. 0.61 mmol). triphenylphosphine (0.323g. 1.23mmol) and formic add 
(0.046ml, 1.23mmol) and the solution was stined at room temperature for 2h. 
The solution was then concentrated and purified by column chromatography on 
flash silica eluting with 10-30% ethyl jacetate in cydohexane to give the title 
comoound (0.07g) as white needles from diisopropyl ether m.p.84-850C, [aJo - 

35 12.70 (CHCI3 c=0,55%). 
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PREPARATION 48 

(1S-transW3*Hvdroxvcvclopentvncarbamicacid 1,1-dimethvlethvl ester 
A solution of (1 S-transH3Kformyloxy)cyclopentyl]carbamic acid . 1.1- 
5 dimethylethyl ester (0.081 g. 0.35mmol) in methanol (3ml) was treated with a 
slurry of potassium hydrogen carbonate (0.707g, 7.06mmol) in water (1,5ml) 
and stirred at room temperature for 2h. The mixture was then diluted with water 
(20ml) and ethyl acetate (20ml) and the aqueous phase was extracted with ethyl 
acetate (2x20mi). The combined organic phase was dried (MgSp4) and 
10 evaporated to leave a solid which was purified by column chromatography on 
flash silica eluting with 30-40% ethyl acetate in Qrdohexane to give the title 
compound (a037g) from diisopropyl ether m.p. 83-850C, [ajp O.QO (CHCI3 
c=0.55%). 

15 PREPARATION 49 

fSM14ffMethv!sulphonvltoxvlmethvn-2H>henvlethvncartiamic add ohenvlmethvl 
ester 

Methanesuiphonyl chloride (6.45ml) was added to a stirred solution of (S)-{1- 
(r^drQ)^ethyi)-2-f>henyiethyqcart)amic add phenylmethyl ester"! 

20 .(1Z0gA042mole) and triethyiamine (11.7ml)4n acetone (190ml).. On :Complete^ 
addition the mix^ire was stirred for 0.5h then diluted with water (700ml) and 
ethyl acetate (600ml). The aqueous phase was extracted with ettiyf acetate 
(2x500ml) and the combined organic solutiori was washed with water (2x500ml), 
dried (MgS04) and evaporated to leave a solid which was purified by flash 

25 chromatography us'mg 40-60% ethyl acetate in (^ohexane to give the title 
compound (lasSg), MH+=364. 

1. ACorrea et af„ Svnth,Commun.. 1991. 21(1). 1. 

PREPARATION 50 

30 fSH1-fA2idomethvlV2-Dhenvlethvncarbamicadd phenvtmethvl ester 

A solution of (S)-{14[(nnethylsulphonyi)oxyImethyi}-2i)henylethyi]carbamic acid 
phenylmethyl ester (2.0g,5.5mmol) in dimethyfformamide (35ml) was heated 
with sodium azide (0.43g,6.6mmol) at 80^0 for 4.5h. The reaction was then 
cooled and poured into iced water (lOOmi) and ethyl acetate (70ml). The 

35 aqueous phase was extracted with ethyl acetate (2x70ml) and the combined 
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extract was washed with water (50ml), dried {MgS04) and evaporated to leave 
an oil which ^s purified by flash chromatography eluting with 20% ethyl 
-acetate in cydohexane to give the title comoound (1 .51 g) as an oil, MH*=31 2. 

5 PREPARATION 51 

fSV-(WAminomethvlV-2-Dhenvlethvncarfaamic add ohenvlmethvl ester - 
A solution of (SHH(a^domethyl)-2-irfienylethyllcarbamic add phenylmethyl 
ester (0.104g.0.323mmol) in ethanbl (5ml) was hydrc^enated over 10% 
pailadium^n-cartjon (0.01 9g) by bubbling hydrogen through for 20mia The 
10 catalyst was removed by filtration and the filtrate was evaporated to leave an oil 
which was taken up in ethyl acetate (15ml) and the tolution was filtered. The 
. filtrate was evaporated to give the title compound f0.102g) as an oil yttiich 
solidified on standing. 

15 PREPARATION 52 

f SV414FrM .14^imethvlethoxvtearfaonvnaminolmethvn-2-ohenvlethvncarbamic 
add ohenvlmethvl ester 

Water tSOmI). sodium carbonate (3.91g.3.69mmol) and di^-butyl pyrocarbonate 
(8.05g.3.68mmol) were added to. a solution of (S)-(1-(amiriomethyl)-2- 

~2D -phenylethyl]cart>amic'^d *i)henylmethyl -ester- (3;5g. -12.-3mmol) in~1;4-diaxan- 
(80mi) and the robdure was sUned for 3.3h. Ethyl acetate (500ml) and water 
(50(M) were added and the aqi^ous phase was extracted with ethyl acetate 
(2x500mO. The combined oiganic phase was dried (MgS04) and evaporated to 
leave a solid winch was purified by column chromatography on flash silica 

25 eluting \inth 10-27% ethyl acetate in cydohexane to give the title comtxmnd 
(3.093g) as a soUd. nmr(5.CDCl3) indudes 1.42(s,9H), Z76 and Z82-2.93(dd 
and m.2H). 3.1-3.3(m.2H). 3.87-4.0(m.1 H). 5.08(s^H). 7.1-7.4(m.1 OH). 

PREPARATION 53 

30 fSW2-Amino-3H3henvtPTOPVl)cart)amicadd 1.1-dimethvlethvl ester 

A mixture of (S)-[1-{I[(1.1-dimethylethoxy)ca»bonyl]aminolmethyll-2- 
phenylethyllcarbamic add phenylmethyl ester (Z89g,7.51mmol) and 10% Pd-C 
(0.171g) in ethanol (70ml) was stirred under hydrogen for 2 days. The reaction 
mixture was filtered through celite and the filtrate was evaporated to leave ttte 

35 tHIe compound (ZIBg) as a solid. nmr(6.CDCl3) includes 1.43(s.9H). 2.5-Z62 
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and 2.83(m and dd.2H). 3.0 and 3.1-3.25(m.2H). 3.25-3.4(m.1H). 5.0- 
5.15(m.1H). 7.15-7.35(m.5H). 

PREPARATION 54 

5 (SV-f1-<HvdroxvmethvlV-2-(3-ovridinvl)ethvncarbamic acid 1.1-dimethvlethvl 
ester 

A mixture of (SH2-n(1,1-dimetliylethoxy)carbonyl]amjnol-3-<3- 
pyridinyl)]propionic acid (1.864g,6.77mfnol) in dry tetrahydrofuran (30ml) was 
cooled to -10°C and treated dropwise with 4-methylmorpholine 

10 (0.74ml,6.77mmol) and after 5min with ethyl chlorofbrmate (0.65ml,6.77mmol). 
The solution was stirred for 25 min then added in portions after filtrabon to a 
stirred solution of sodium borohydride (0.64jg,16.1mrnol) in water (25ml) at 0°C. 
The reaction was stirred for 25min then allowed to warm to room temperature 
over Sh. The pH of the solution was adjusted to pH3 with 2M hydrochloric acid 

15 and stirred for 0.7h before t)ringing the pH to 7 witti sodium hydrogen cartxxiate 
solutiorL The mixture wias extracted with etfiyt acetate (3x1 50ml) and the extract 
was dried (MgS04) arxJ evaporated to dryness. The residue was purified by 
columii chromatography on flash silica eluting wnth 
dichloromethane:ethanol:0.880 ammonia (100:8:1). Impure tractions from this 

'20 xolumnwerexepurifiedarKladdedlo-tiiepurelractiortsfncmithecolu^ 

the titie compound (1^4o) as a solid. nmr(5. CDCI3) includes 1.4(s,9H), 2.8- 
2.95(m.2H). 3.61(m.2H). 3.&3.9{m.1H). 4.8-4.9(m.1H), 7^-7.3.7.8 and 8.45- 
8.52(m.d.m.4H). 

25 PREPARATION 55 

fSVfl-iAmino-a-ovridineDropanol dihvdrochloride 

To a solution of (S)-{1-(hydro)vmelhyl)-2-<3-pyridinyi)ethyl]cari3amic add 1,1- 
dimettiylethyl ester (1.27g.5.03mmol) in 1,4-dioxan (3ml) was added 1.4-dioxan 
saturated with HCI gas (10ml) followed by a furiher portion of 1.4-dioxan (10ml). 
30 After 2h at room temperature the predpitated solid was collected by filtration, 
washed with 1,4-dloxan (5ml) and ether then dried in vacuo to give the frtle 
compound (0.928g) as a solid. nmr(6.DMSO-d6) indudes 3.11(bd,2H), 3.4- 
3.7(m.3H). 7.88(dd.1H). 8.1-8.3(bs.3H), 8.45(d,1H). 8.81(d.1H). 8.9(s.1H). 



35 
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(3a(x,5a.6aaV^etrahvdrO'2,2<limethvMH-cvdopenta~1.3^ 
acid, phenvlmethyl ester 

•A -solution of (3aot,5ot,6aaHetrahydro-2,2<limethyl-4H-cydopenta-^ 
5-cartx)xylic add'' (2.00g,10.74mmol) in dry 1,4-dlQxan under nitrogen was 
5 treated with benzyl alcohol (Z22ml. 21.5mmol). triethyiamine (1.50ml, 
10.74rranol) and dlphenylpho^horyl azide (2.31ml, 10.74mmol). The resulting 
solution was stirred in an oil-t>ath at 90^0 overnight and was then allowed to 
cooLto 21^C. The mixture was evaporated, and the residue was partitioned 
betvi^n ethyl acetate (80ml) and IN hydrochloric add (80mi). The aqueous 

10 layer was extracted with liresh ethyl acetate {50m\) and the total organic solution 
was washed (brine. lOOmI), dried (Na2S04) and evaporated to a pale yellow oil 
(7J24g). The oil was purified on silica, eluting ynHh jdiethyi ethencydohexane 
(2:1) to give the title compound (Z055g) as a white solid. nnrutS.CDCIa) 
1J25(s.3H). 1.3 to 1.5(m.2H). 1-45(s.3H), Z25(dd.2H). 4.25(m.iHX 4.5 to 

15 4.7(m,3H), 5.10(s,2H), 7^3 to 7.4(m,ai). 

1 W.KRastetter and DP.Phillion, J.OraChem.- 1981 . 46, 3204 

PREPARATION 57 

(3aoL5oL6aaVTetfahvdro-2,2-dimethvMH-cvdopenta-1 .3<fioxol-5namine 

20 ' A solution erf (3aa,5(f,6aaHtetFahydro-2»2^tmethyl-4^ 

yl)cari3amic add...f^fi&iyimethyl ester (Z0^,7.06mmol) in ethanol (50ml) was 
added dropwise to a stirred susp^ision of 10% palladiumon-c^bon (O^lOg) tn 
etharK>l under nltrogea The nuxtiffe was then stirred and hydrogenated 
overnight The mixture was filtered through celite and the filtrate was 

25 evaporated to give the titie compound (1^4g) as a pale yellow oil which 
solidified on standing at 4^0. m.p. 55 to 570C. nmr(5.CDCl3) indudes 
1^s.3H), 1J2 to 1.5(m^H). 1.45(s.3H). Z10(dd2H). 3.60(m.1H). 4.52(m.2H). 

PREPARATION 58 

30 f1cL2cL4BM-Amino-1.2-cvdopentanediol, hydrochlwide 

A solution of (3aa.5c^6aa)-(tetrahydro-2,2-<limeBiyl-4H-cydopenta-1.3-dio 
yl)cart>amic add, phenylmethyl ester (Preparation 56) in ettianol (70ml) was 
added dropwise to 10% palladium-on-carbon (0.1 90g) under dry nitrogen. The 
mixture was hydrogenated at 21^0 overnight and then filtered ttirough celite. 

35 The filtrate was treated with 2.5M hydrogen chloride in ethanol (20ml) and 



wo 94/17090 



PCr/EP94/00145 



43 

water (2ml),and the mixture was heated at 650C for 3.5h. The mixture was 
evaporated and the residue was treated with more 2.5M hydrogen chloride in 
ethanol (15ml) and water (1ml). The solution was heated at SS^C for 2h, then it 
was evaporated to a white solid (0.995g). The solid was recrystallised from 
5 methanol/ethyl acetate to give the title compound (0.373g) as white crystals, 
nmr(5.DMSO-d6) 1.6 to 1.8(m.2H), 1.8 to Z0(m.2H). 3.60(m.1H). 4.00(s,2H). 
4.60(br.s.1H). 8.05(br.s.3H). 

PREPARATION 59 

. 10 SnAmino-l H-tetrazoleethanamine 

A mixture of 5-amnriotetrazole (6.0g, 58.2mmol) and solid sodium hydroxide 
(8.36g. 208mmol) in acetorvtrile (30ml) was stirred for O.Sh. 2-Chloroethylamine 
hydrochloride (JJZSg, 62.4mmol) and tetrabutylammonium hydrogen sulphate 
(0.788g, 2.32mmol) were added and the reacOon was heated at reflux for 1 8h. 
15 The mixture was mered and the filtrate was evaporated to leave an oil which 
was taken up in 48% aqueous HBr. The solution was diluted with ethanol 
(150ml) aruJ then evaporated to leave an oil which soon solidified. The solid was 
leached with hot ethanol leavvtg a brown gum which was dissolved In water and 
the solution was evaporated to dryness to give a solid (1.62g) after drying. The 
20 ■ -etharral vrasTeduced in volume and allowed to crystallise. The resuiUng solid-- 
(0.879g) and the-solid from the aquieous solution were oomi>ined and stirred in 
ethanol with a sTight excess of sodium hydroxide toitil a dear solution was 
ot>tauned. This solution was preabsorbed orito ftei^ sinca arKl purified tjy eiutiOT 
with dichloromethane:eUTanol:0.88 ammonia. (100:8:1) to (30:8:1). Fractions 

: 25 with product were evaporated to leave the title compound (0.2l7g) as an oil. 
MH+=129. 

PREPARATION 60 

(transW4-Aminocvdohexvltearbamicacid phenv lmethvl ester 
30 A solution of trans 1,4-cydohexanediamine (2Z8g. 200mmol) in dry dioxan 
(100ml) was cooled to 5-10° and treated , dropwise with 1- 
[[(phenylmethoxy)cartx)nyl]oxyl-2,5-pyrrolidinedione (4.98g. 20mmol) in dioxan 
(50ml) over 3h. The mixture was warmed to 21° then stirred for a further 2h and 
filtered. The filtrate was evaporated to give a solid whidi was purified on silica 
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eluted with dichloromethane:ethanol:0.88 ammonia (30:8:1) to give the title 
compound ( Z58q) as a white solid. MH"*'=249. 

PREPARATION 61 

5 trans-f4-N.N-Drmethvlaminocvdohexv»cart)amic add rtienvlmethvl ester 

A solution of (trans)-(4-amino-<^ohexyl)cart>amtc add phenylmethyl ester 
(0.2g. 0.805mmoi) in fbnnaldehyde (5ml) and fcvmic add (0.1ml) was heated at 
reflux for 1.5h. More fonnaldehyde (Z5ml) was added and the reaction 
continued for a further Z5h. The cooled mixture was poured into saturated 
10 sodium bicartxinate solution {50m\) and extraded with ethyl acetate (3x30ml). 
The combined organic extrad was washed virith water t2x30ml), dried (MgSQ4} 
and evaporated to give an oil which was purifi^ on silica eluted with 
dichloromethane:ethanol:0.88 ammonia (30:8:1) to give the title compound as 
anoil.MH+=279. 

15 

PREPARATION 62 

trans-(4-N.N-Dimethvlaminotevdohexvlamine 

A solution of trans-<4-N.N-dimethytaminoc7dohexyl)carbamic add phenylmethyt 
ester (0.245g. 0.887mmol) in ethanol (1(^1) was hydrogenated over 10% 
20 • palladium-orH:artx)n (0.03g) fbr'5(»i with two-further changes of catal^ (O.OSg-. 
each). The readion mixture was filt«^ and tfie catalyst was washed ¥nth 
etfianoL Evaporation of tfie fiHrate and wash gave thefitle compound (0.097g) 
as an oil. nmr(5.CDCl3) includes 1.0-1.05(m.2H), 1.1-1.4(m.2H), 1.4-1.8(m.2H). 
1.8-Z05(m.4H). Z05-Z25(m.1H). 2^7(s.6H). Z58-2.72(m.1H). 

25 

PREPARATION 63 

f1S-dsM3-ffMethvlsulphonvl>oxvTcvdopentvncart3amic add 1.1-dimethvlethvl 
ester 

ly/lethanesulphonyl diloride (0.98ml, 12.6 mmol) was added to a stirred mixture 
30 of (1S-ds)-<3-hydro)v<^(^)entyl)cart>amic add 1.1-dimethylethyi ester (1.41g, 
y.Olmmol) and triethylamine (1.76ml, 1Z6mmol) in acetone(55mI) at 4^0. The 
resulting mixture, containing a white predpitate, m^s stirred at 4°C for one hour, 
then at 21 OC for a further Z25h. after which it was diluted with water(1 50ml) and 
extraded with ethyl acetate (3 x 100ml). The total organic solution was washed 
35 with water (50ml). dried (MgS04) and evaporated to a white solid. This vras 
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dissolved in hot diethyl ether(25ml) and cooled to 4^C for 2h, after which time, 
cyclohexane(25ml) was added which caused a precipitate to form immediately. 
The mixture was left to stand at 4^0 for a further 3h, after which the solid was 
filtered oft, washed with cold cydohexane/diethyi ether(2:1), then dried to give 
5 the title compound n.202Q) as a white solid, m.p. 88-890C, [alp -11.11° 
(CHCI3 c=0,54%). 

PREPARATION 64 

f1S-transH3-(N,N'Pimethvlamino)cvdopentvncarbamic add 1.1-dimethvlethvl 
10 ester 

(1 S-dsH3-I(Methylsulphonyl)oxylcydopentyllcarbamic' acid 1 , 1 -dimethylethyl 
ester (1.452g. 5.20mmoi) in a solution of dimethyiamine (33% in ethanol, 25ml) 
was heated at reflux for 3.75h, then allowed to coot. The solution was diluted 
with water(100mt) and extracted with ethyl acetate(3 x 100ml). The total organic 
15 solution was dried (Na2S04) and evaporated to a yellow gum. This was 
purified on silica, eluting with dichloromethane:ethanol:0.88 ammonia (100:8:1) 
changing to (30:8:1) to give a tnown film (0.988g. 83%), A portion of this was 
evaporated from a solution in isopropyl eth^ to give the title compound (0.139g) 
as a brown solid. m.p. 65-67€>C. (a]D^.350 (CHCI3 c?=0.57%). 

20 

PREPARATION 65 

M&4rarisV3-yN.N43imethvtam{rK>>cvdopentvl^ dihvcfrDchioride salt 
(1S4raris)-[3-(N,N4>tmethylamino)cy^^ add 1,1-dtmethyiethyi 

ester (0.537g. ZSSmimol) in 1.4-dioxan (4ml) was treated with a saturated 
25 solution of hydrogen chicmde in 1,4-dioxan (15ml) and additional 1.4-<noxan 
(8ml). After 50 minutes at 21^C. ^K>ther portion of a saturated solution of 
hydrogen chloride in 1.4-dioxan (5ml) was added, and after a further Z5h. the 
opaque solution was concentrated t>y evaporation to give the title compound as 
a beige solid, which was used without characterisation. 

30 

PREPARATION 66 
6-Amino-2-Pvridinemethanamine 

A solution of 6-acetylaminopyridine-2-carboxaldehyde1 (0.65g, 3.96mmole) in 
ethanol (150ml) was saturated with ammonia and hydrogenated over 10% Pd-C 
35 (0.32g) for 24h. The catalyst was removed by filtration through kieselguhr and 
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the catalyst was washed with ethanol {2x50ml). The filtrate and wash were 
evaporated to leave a solid which was taken up in 2M sodium hydroxide solution 
(20ml) and heated at 6(P for 2h. The cooled mixture was evaporated to low bulk 
(-I.Sml) and extracted with dichloromethane (5x20ml). The extract was dried 
(MgS04) and evaporated to leave the crud e title compound as an oil which was 
used vtrithout further purification. 

-1. Abarca. B.,et al.. Tetrahedron . 1989. 45f22V 7041. 

EXAMPLE 1 

f1S-fransV1-Deoxv-1-f6-ff2.2-diDhenvlethvlteminoV2-Tf3- 

hvdroxvcvdopentvl)amino1-9HHMJrin-9-vn4^l-ethvl-2.3-0-(1wnethvle^^ 

D-fitx>furanuronamide 

(1S-4ransH(-<3-Hydroxycydopen^)cart>amic add 1,1-dimethylethyl ester 
(0.138g, O.eSmmot) in 1.4-diaxan (2ml) was treated with a saturated solution of 
hydrogen chloride In 1.4-diQxan (2ml) for 0.5h. The sotutkxi was evaporated to 
dryness, azeotroped with methanol (2x5ml). then dissolved in methanol (4ml) 
and added to a solution of sodium hydroxkJe (0.011g. D.65mmol) in methanol 
(4ml). The mejttianol was blown off with rutrogen and the resulting film, was 
dissotved.in dimethyisulphoxide (0.5ml). This solution was added to 1-{2-chloro- 
6^(2,2Kliphenylet»vJ)amino>9Hi>urin-9^1-deoxy-N-ethyl-2^ 
methyiethylktene>^:4>nbofuFanuronamkie (0.127g. 0.69mmoO and the mixture 
was heated at 140^ for 27h. The cooled mixture was diluted wHh ethyl acetate 
(40ml) and water (40ml) and the organto phase was washed with water (30ml). 
dried (MgS04) arid evaporated to leave an oil which was purified by column 
chromatography on flash ^ica ehiting initially with 60% ethyl achate in 
(^ohexaie and progressing to neat ethyl acetate to give the title comoouTKl 
(0.029g) which crystallised linom ethyl acetate/cydohexane MH+=628. 
[alD+1.9°(CHCl3 c=0.53%). 

EXAMPLE 2 

(1S-transV1-Deoxv-1-f6-ff2.2-diphenvl ethvlteminoV2-ff3- 
hvdroxvcYdoperitvl>aminoV9H-Purin-9-vn-N-ethvl-B-0-ribofuranurDnamide 

hyrimchloride salt 

A solution of (1S-trans)-1-deoxy-1-{6-I(2.2-diphenylethyl)aminoK2-{(3- 
hydroxycydopentyl)amino>9H-purin-9-ylH^-ethyl-2.3-CK1-methylethylidene)-p- 
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D-ribofuranufonamide (0.01 g, 0,02mmol) in 1.4-dioxan(1.5ml) was treated with 
6M-aqueous hydrochloric acid (3ml) and the solution was left to stand for 4 days 
before evaporating to leave the title compound (0.029g) as a glassy solid, 
MH+=588. nmr(5,CDCl3) includes 1.02(t,3H).1.4-1.6. 1.6-1.8. 1.85-2.05, 2.1- 
5 2.25(ms,6H). 3.1-3.2(m.2H). 4.35(s.lH). 5.85.5.9(m.1H). 7.1-7.4(m.10H). 

EXAMPLE 3 

rtrans-f4^/-^T-1-Deoxv-1-f6-ff2.2-diphenvlethvl^aminol-24(3- 
hvdroxvcvdbpentvl>aminoV9H-Durin-9-vn-N-ethvl-2.3-0-(1-methvlethvlideneV^ 

10 D-ribofuranuronamide 

A solution of 1-{2<hloro-6^(2,2-<fiphenyIethyl)aminoJ-9H-purin-9-yll-1-deoxy-N- 
ethyl-2,3<H1-'nethyiethyiidene)-0-O-ribofurdnurortanude (0.7g, 1J24mmol) and 
trans^+/-)-3-aminoc^opentanol'l (0.844g, 7.23mmol) in dimethylsulphonde 
(3ml) was heated at 140°C for 24h. The solution was diluted with ethyl acetate 

15 (90ml). washed writh water (3x100ml) then dried (MgS04) and evaporated to 
leave a froth which was pioified by column chromatogrE^jhy on flash silica 
initially eluting with 65% ethyl acetate in c^ohexane and progressing to rieat 
ethyl acetate to give the title compound (0^498g) as a froth MH'''=628. 
nmr(6.CDCl3) Includes 0.705-0.71 5(ts,3H). 1.4(s,3H) and 1.59(s.3H). 1.55- 

20 Z3(ms.6H). 2.9-3.05(m,^). '4.15-4.55(ms.5H); 4.65(bd. 1H). 5.5^.6(m.1H).- 
5.6-5,7(itt.1H). 5.99(d.1H), 7^-7.4(m,10HX 7.41(s.1H). 
1 . Published European Application EP-A^22242. 

EXAMPLE 4 

25 rtrans-f-»A^V1-Deoxv-1464(2.2-diphenvtethvlteminoV2-f(3- 
hvdroxvcvdopentvlteminoV9H-<xjrirv-9-vn-N-ethvl-B4>^^ 
A solution of (trans-(Hy-)H-<l«wy-H6K(2,2-diphenylethyl)arnirio}-2-{(3- 
hydroay<^opefityl)arTtirK)>9H-purin-9^ylJ-N-ethyl-2,3-0-(1 -niethyiethylidene)-§- 
D-ribofuranuronamide (0.137g.0J218mmol ) in 95:5 trifluoroacetic acid.-water 

30 (5ml) was kept at room temperature for 4h then the solvent was removed by 
evaporation. The residue was purified by preparative HPLC (30-70% 
acetonitrile) to give the title compound (0.033g). nmr(S.DMSC)-d6) includes 
1.0{t.3H). 1.5(m.2H). 1.6-1.8(m.1H). 1.8{m,2H). 20-2.3(m.1H). 3.15(m.2H). 4.0- 
4.4(m.6H). 4.4-4.7(m.3H). 5.85(d,1H). 7.1-7.4(m,10H). 8.1-8.4(m.2H). 

35 
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EXAMPLES 

f1R4ransM-Deoxv-1464(2,2-diphenNdethvnamino1-24f3- 
hvdroxvcvdopentvnaminoV9H-pimrh9-vll4sl-ethN^"^ and 
f1S4ransV1<leoxv-1464f2.2<lipherTvlethvl)aminoT-24f3^ 
6 hvdroxvcvdopenMteminoV9H"purirv9^N-ethvl-^^ 

A solution of (trans^+/-)^1-deoxy-H6^(2^<fiphenylethyl)am!nol-^^^ 
hydroxy<ydopentyl)amlno]-9H-purin-9-ylH^^^ 

D-nbofuranuronamide (0.433g. 0.69mmol) in 1.4-dioxan (9ml) was stirred with 
2M hydrochloric add (11ml) for 25h. More add (4H2ml) >yas added and the 

10 mixture was kept at 3^ for 65h before evaporating to leave a solid which was 
purified by preparative HPLC (39% acetonitrile for 16hiin then up to 42% over 
5min and up to 45% over Imin) to give the fIR) isomer (0.142g) as a solid from 
ether MH+=588. nmr(d.-,DMSO-d6) indudes 1.01(t.3H). 1,4-1.6, 1.6-1.8. 1.8-2.0. 
2.1-2.25(ms,6H), 3.1-3.25(m^H). 4.3(s.1H), 5.85{bd.1H). 7.1-7,4(m.10H). 

15 8.15(bs.1H). then the f1S> isomer (0.14g) as a solid from ether MH+=588. 
nmr(6.DMSO-d6) indudes 1.01(t.3H). 1.4-1.6. 1.6-1.8. 1.8-ZO. Z1- 
2.25(ms.6H).3.1-3.25(m31). 4.3(s.1H). 5.84(bd.1H). 7.15-7.4(m.10H). . 
8.03{b$.1H). 

20 EXAMPLE 6 

f3aR-(3aoL4a,6aa.>l^1-Deox\^1464f2.2-diphenvlethvltem^ 

dtmethvMH*cvdopenta-1 ■3-<ftQ)«>l-4-amrnoV9H-PUrin-9-^^ 

methvlethvfiderieVe-0-rft>ofuranuroremM^ 

A mixture of 1-{2-chloro-6-((2^<liphenyiethyl)amtno}-8Hf^^ 

25 ethyl-2,3<H1-methyiethyiiderie)-p-D^ (0.346g. 0.614mmot) 

and [3aR-<3aa,4a,6aa)Hetrahydro-2;2<limethy^ 

amine (0.965g. 6.14mmol) was dissolved in dimethylsuiphoxide (1.8ml). and the 
solution was stirred and heated at 14(PC under nttrogm for llh. The mixture 
was allowed to cool to 21^6 and was then partitioned between ethyl acetate 
30 (50ml) and water (50ml). The organic layer was washed with water and the 
combined aqueous layers were extraded with ethyl acetate (2 x 30mi). The 
combined organic extracts were washed (brine), dried (Na2S04) and 
evaporated. The residue was purified on silica eluting with ethyl 
acetate:cydohexane (9:1). and then repurified on silica eluting with ethyl 
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acetateicydohexane (3:1) to give the title compound (0.302g) as a creani foam, 
MH+=684. 

Similarly prepared was: 

ff 3aa.4a.6aaH^^/-)l-1 -deoxv-1 -TS-f f2.2-diDhenvlethv»amino1-2-(tetrahvdro-2.2- 
5 dimethvt-4H-cvclopenta-1 ■3^<lioxo^•4-amiT^oV^9H^)urirv^9-vn4^I-ethv^^2.3-0-^ - 

metMethvfiderieV^-D-rit)ofuranuronamide from the 2-chloropunne (0^9g) and 
[(3aa,4a.6aaH+/-)HetrahydrD-2,2-dimethyl-4H-cycloperita-1 ,3-dioxoM-amine 
(0.7j5g) in dimethylsulphoxide (1.5ml) at 140OC for 20h. The product was 
purified on silica etuting with ethyl acetateicydohexane 9:1, MH+= 684. 

10 

EXAMPLE? 

f1S-f1(i.2B.3B>M-Deoxv-1424f23-dihvdrbxvcvdODe^ 
diDhenvlethvl^lnoV9H-ourin-9-vn4i-ethvl-B4>-^^ 
[3aR-^3a(x.4a.6aa)H-Oeoxy-H6H(2,2-^ipher)ylethyl)amino>2-<tetFahyd^^ 
15 dimethyMH-<ydopenta-1.3Kiioxol-4^ino)-9H-f)urir>-^^ 

methylethylidene)-p-OHibofurariuronamide (0.1 3g, 0.19mmol) was treated >Mth 
trifiuoroacet'c add (1ml) and water (0.25ml), and the resulting solution was left 
to stand at 21*^ for 1.9l The reaction mixture was evaporated, and the residue 
was purified on silica eluting with dichloromethahe:mefhanol (9:1) to give tf}e 
-20 title compound <0.080g) as -a cfeamibam;-MH+=604. '(6,DMSO-d6) 1^(t.3H).-- 
1.35(m.1H). 1.65(in.1H). 1.85(m.lH). 2.20(m.1H). 3.15(m.1H),3.75(m.1H). 3.90 
to 4.25(m.6H). 4.40(m.1H). 4.6S(mm, 5.50(d.1H), a60(d.1H), 5.80(d,1H). 
6.35(m.1H). 7.10tD7.45(m.11H), 7.95(s,1H). ai5(m.1H). 

25 EXAMPLES 

rf1oL2B.3BW-»/-^V1-Oeoxv-1424f2.3KlihvdrDXVCvdoDentvl>aminoT^ 
diphenvfetlTvt>amira>T-9HHXjrfn-&-M14*l^thvl-B4>Hra^^ 
f1R-f1(x.2B.3R^VlKleoxv^1424f2.3-dihvdraxvcvdopehtvnamino1-6-ff2.2- 
diphenvlethviteminoV9HHXirin-Q-vn44-ethvl-B4>-rtt)^^ and 

30 riS41a.2B.3B^V1-deoxv-1-f2-ff2.3-dihvdraxvcvdoDCTtvnaminol-6-rf2.2- 
diDhenvlethvl)aminoV9HK)uriri-9-vn4^l-ethvl-fl4>4it)^^ 
[(3aa.4a,6aa)-(+/-)l-1-Deoxy-1-{6-{(2.2-dtphenylethyI)aminol-2-(tetrahydro-2.2- 
dimethyl-4H-cydopenta-1 ,3-dioxol-4-amino)-9H-purin-9-yll-N-ethyl-2,3-0-(1 - 
methyletiiylidene)-9-0-ribofuranuronamide (0J222g) was treated with 

35 trifiuoroacetic add (Z5ml) and water (0.25ml), and the resulting solution was left 
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to Stand at 20°C for 3h. The reaction mixture was evaporated, and. the residue 
was stirred with sodium hydrogen cartxinate (2.4g) in ethanol (6ini) at 20°C for 
Ih. The total filtrate and washings were evaporated and the residue was purified 
m flash silica eluting with dichloromethane:ethanol:0.880 ammonia (30:8:1) to 
5 give the first title compound (0.089g) as a pale brown solid. MH'''= 604, Analysis 
found: C,59.05, H.6.1. N.15.5%; C3iH37N706.1.5H20 requires C.59.05, H.6.4, 
N.15.55%. 

A portion (0.060g) of a product from a similar reaction was purified by 
preparative HPLC isocraticaily at 35% acetonitrile. The fester-running 
10 ccmiponent gave the second f1R> title comoound (0.01 5g) as an off-white solid. 
MH*=6D4. nmr(5.DMSO-d6;400MHz) includes i:35(m.1H), 1.55(m.1H), 
1.90(m.1H), Z25(m.1H). 4.30(s.1H), 4.60(br.s,1H). 4.65(m.1 H). 5.85(d.1H). 

The slower<<unnlng component gave the third f1S> title compound (0.01 ^g) 
as an off-white sofid. MH-^=604. nmr(5.DMSa<I6;400MHz) includes 1 .35(m.1 H). 
-15 1.55(m.1H), 1.90(m.1H). Z25(m.1H). 4.30(s.1H). 4.60(br.s.1H), 4.65(m,1H), 
5.85(d,1H).. 

EXAMPLES 

fcis^r^^MM-Oeoxv-1«^6-f(2■2^<f^phenvlethvltem^nol-2-ff3- 
r20 - fffDhenvlmethoxyteafbonvnamlrio1cvctopefitvl1amlnol4»l-ethv^ 
methvlethvfideneV?9HH)urin-9^fn4M>nTx>fiu^ 

A mixture of 1-^-chtoro-642^-<dipheriylethyl)amino]-9H-purin-9-yl)-1-^^ 

ethyi-2.3<H1'inethylethyliderie)-9-D-nlxi4^^ (0.3g,0.533rranol) and 

. . [cts-(-«f-)H3-aminocyclopentyi)carbamic add phenylmethyi ester (0.41g) was 

25 heated at i^VJPC for 4 days. The cooled mixtuB was dissolved in 

dichkxcmethane and purified by column chromatography on fia^ silica with 

50% ethyl acetate in cydohexane to give the title compound (0.214g) as a firoth. 

nmr(5,DMSO-d6) indudes 0.55(m.3H). 0.8-1. 1(m,2H), 1.1-1.35(m,2H). 

1.45(s,3H). 1.5(s.3H). 1.45-1.75(m.2H). 1.75-Z0(m.1H), Z6-2.95(m.2H). 3.8- 
30 4.0(m.1H). 3.95-4.15(m.2H). 4.1-4.3(m.1H). 4.45(s.1H). 4.5-4.65(m.1H). 

5.03(m.2H). 5.3-5.5(m.2H). 6.2(bs.1H). 6.45(m.1H). 7.1-7.5(m.15H). 

7.78(bs.1H). 
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rcis-f+M11424f3-AmirK)CvdoDentvl^aminoT^f2.^ 
purifv9-viV1 Kieoxv-tJ-ethvl-B4><ibofuranuronamide 

A solution of {ds-(+/-)l-1-deoxy-1-{6^(2,2Kiiphenylethyl)aminol-2-^^ 
n{phenylmethoxy)cart)onynaminolcydopentyl]amm 
5 methyIethylidene)-9H-purii>9-ylJ-p4)-ribofu^ (0. 1 5g, 0. 1 97mmol) in 

ethanol (30ml) was hydrogenated over 10% palladium-on-catbon for 8h. The 
catalyst was removed by filtration and vuashed with ethanol (20ml) and the 
combined ethanoilc solution was evaporated to leave an oil. The oil was 
dissolved in ethyl acetate and the solution was filtered t>efbre evaporating to an 

10 oil. This oil was taken up in trifluoroacetic acid-water (9:1, 5ml) and the solution 
was left for 3h when the solution was evaporated to leave an oil whidi was 
purified by reverse phase HPLC(20-60% acetonibile) to give the frtle compound 
(0.073g) MH+=587. nmr(5,DMSO-d6) includes 1.02(t^). 1.4-1,65(m,1H), 1.6- 
1.85(m.2H), 1.85-Z1(nv2H). a05-3^5(m^H), 3.4^,6(m.1H), 4.0-4.1 5(m.2H), 

15 4.15-4.22(m.1H), 4^8(s,1H), 4.55-4J(m.2H). 5.83(d.1H). 7.15-7.4(m.10H), 
7.9(bs.3HX-8.15(m,2H). 

EXAMPLE 11 

ftrans-f4/-)M4)eQxy-1464fZ2-<fiphenvlethvl)amtnoV2 
20 f[fphenvlmethaxv)carbonvnamtnoTcvcto^^ 

methvlethvltdeneVQHH3urinh9-vn-6-l>^^ and separation of the 

diastereoisomers 

A mixture of 1-p<*ilofo-6-p;2-<dtpheriylettvI)anrtino}-9Hin^ 
ethyl-2,3-0-<1-methyleihyrKiene)-p4^^ (0.31g» 0.55mmol) 

25 and [trans^-»-/-)H2-aminoc7clopentyl)carbamtc acid phenytmethyl ester (0.77g, 
3^8mmoi) was heated at 140^0 for 24h. More amine (0.51 g, ZiSmmol) was 
added and the heating continued for a further 17h, Hheu more amine (0.30g, 
1.28mmol) was added and ttie heating (140^) continued for a further 24h. The 
cooled mixture was purified by column chrmiatography on silica with 20% ettiyl 

30 acetate in c^ohexane, and then by preparative HPLC (50 to 90% acetonitrile) 
to give the titie compound firmer 1 ) (0.067g) as a grey foam, MH"*'=761 , and as 
the slower-running component, isomer 2 (0.062g) as a grey foam, MH+=761 . 

EXAMPLE 12 
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ftransM424f2-Aminocwdopentvl>aminol-64f2.2-diDhenvlethvnam 
9-vn-lHjeoxv4^l-ethvl-B-4>4ibofiiranuronamrde isomer 1 
A solution of ltrans-(+/-)H-<ieoxy-1-I6-{(2^-diphenylethyl)amino]-2-[[2- 
II(phenylmethoxy)carbonylJaminolcydopentyQaminDH»J-€%l-2.3-^ 
5 fnethylethylidene)-9Hixirirv9-yl]-p4)-ribolura isomer 1 -(0.075g. 

0.098mmol) in ethanol (10ml) was hydrogenated over 10% palladium-on-carbon 
(iOmg) for 2 days. The catalyst was removed by filtration and washed with 
ethanol and the combined ethanolic solution was evaporated to leave a foam. 
(62mg). The foam (0.058g) was treated with trifluoroacetic add (0.75ml) and 
10 water (0.25mi) and the solution was left for 1.5h. It was then evaporated to a 
yellow foam (0.076g) which was purified by preparative HPLC(20^0% 
acetonitrile) to ^e the title compound (O.OSOg). M,H+=S87, nmr(S.DMSO-d6) 
1.00(t,3H), 1.65(m,4H), Z15(m^H). 3.15(m.2H). 3.45(m,1H). 4.00 to 
4.35(m.5H), 4.55(m^H). 5.85(d.1H). 7.00(m.1H), 7.15 to 7.40(m.10H), 7.90 to 
, .15 8.25(m.5H). 

Similarly prepared was: 

ftransW1-g4(2-emin(x:vdoDentvlteminol-6-ff2.2-diphenvlethvnami^^ 
9-vn-lHdeQ)Q^N-ethvl-84>4a)ofuranufDnamide. isomer 2. from the isomer 2 
product of Example 11 (0.072g). which gave 0.065g of product from 
-tiydrog^iolysts. COSBg-ofihis-wasiieated-with-ac^jeous triffcioroaoetie-acid -as- 
above to G^e ^ofosig of required product, MK*^=587. nmr(5.DMSO-d6) 
1.00(t.3H). 1.65(m.4H). Z15(m,2H). 3.15{m^). 3.45(m.1H), 4.00 to 
4.30(m.5H). 4.55(m^. 5.90(d.1H).7-15 to 7.40(m.10H). 7.65(m.1H). 
8.00(m^H), 8.20(m,2H). 

25 

EXAMPLE 13 

ftrans4+M11 424f 3-AminocvdooentvlterninoT-8-ff2.2-<fiphenvlethvftemino^ 
Durin-9-vn-1-deoxv44-€thvl-B-D-fibo{iifanuronamide 

A mixture of l-l2-chloro-6-|2;2-<diphenylethyl)aminol-^9H-purin-9-yI]-1-deoxy-N- 
30 ethyl-2,3-0-(1-^ethyIethylidene)-^-D-n^»fu^anuronamide (0.25g,0.44mmol) and 
{transK+/-)H3-aminocydopentyl)cart)amlc add phenylmethyl ester (0.29g) 
were heated for 2 days at 1350C. More amine (0.376g) was then added and the 
heating was continued for a further 24h. Oichloromethane was added to the 
cooled mixture which vras then purified by column chromatography on flash 
35 silica eluKng with dichlc«)methane:ethanol:0.880 ammonia (100:8:1) to give 
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ftrans-f+/-)T-1-deoxv-1464(2,2-diphen\^ethvl)amfno]>24^^ 
ff(phenvlmethoxv)carbonvnamino1cvdoDentvnaminoV9H*purii^ 
CM 1 -methvlethvlideneV-64)-ribofuranurDn^ (O.IOIg), This compound 
(O.IOIg, 0.133mmol) in ethanol (10ml) was hydrogenated over 10% palladium- 
on-carbon (0.05g) for 6h. The catalyst was removed by filtration, washed with 
ethanol (20ml) and the combined ethanolic solution was evaporated to leave an 
oil. (0.081 g) which was dissolved in trifiuoroacetic acidnvater (95:5, 5ml) and the 
solution was left for 3h before evaporating to an oil. TTie oil was purified by 
reverse phase HPLC (30-70% acetonitrile) to give the title compound {0.042g) 
as a solid from ether MH+=587, nmr(6.DMSO-d6) includes 1,Q2(t2H). 1,47- 
1.7(m^H), 1.85-Z05(m.1H). Z0-Z25(m.2H). 3.05^.25(m.2H), 3.6-3.75(m.1H), 
4.(M.15(m^H). 4.18(bs,2H). 4.25(s.1H), 5.85(d.1H). 7.15.7.4(m.12H), 
7.82(m.3H), 8,15(m,2H). 

EXAMPLE 14 

riS-4rar>sM42-rf3-Aminocydopentvl>aminol-64f2,2K!iphen^ 
purin-9-vtV1>deoxv-N-€thvl-B-D-riboftiranuror^ and 
H R4rarisV1424f3-aminocvdoperitvl>aminol-64f2.2-<^^ 
purirv9-vlMKleoxv44-ethvt-B-DHril)oft^^ 
A - -solution ' of ^-\iTBns^^-)y'i'<ieax^ 
[[(rrfienyimethQ)y)qau1)ohy^^ 

0-<1-metiiylethyndene)-p-D-ribofu^^ (0^601 g.0.79minot) in methanol 

(50ml) was stirred und^ nitrogen and heated at reflux with ammonium formate 
(0.25g). After 3h the cooled mixture was filtered and the filtrate was 
evapwated to leave ftnans4-»/->V1-f24f3-aminocvdopentvlteminQT^f^ 
diphenfvtethvlteminoTl-9H-Purin-9-vl^1-^ 
methvlethvlideneV-B-DHribofuranuronamide fO.SIIo) as a sotid 

A portion (0.31 g) was purified by reverse phase HPLC (38% acetonitrile) and 
the two products were collected and evaporated to leave Isomer I (0.1 g) and 
Isomer II (0.103g). These were separately treated with trifiuoroacetic actdAn^er 
9/1 (5mi) and left for Z5h. The resulting solutions were evaporated to dryness 
and the residues were purified t>y reverse phase HPLC (20-60% acetonitrile) to 
give the title compounds as solids ftom ether Isomer 1 (0.065g) IWH*=587, 
nmr(5,DMSO-<16) includes 1.02(t.3H). 1.45-1.7(m.2H). 1.85-2.25(rri.3H). 3.05- 
3.25(m,2H). 4.15(m.1H). 4.27(s.1H). 4.63(m,2H). 5.84(d,1H). 7.15-7.4(m.10H), 
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7.84(m^H). 8.05-8.2(m31). Isomer II (0.61g) MH+=587, nmr(5,DMSO-d6) 
1.02(t,3H). 1.5-1.7(m.2H).. 1.85-2.25(m,3H). 3.05-3^5(m,2H). 4.17(bs.1H). 
4.25(s,1H). 4.62(m^H), 5.84(d,1H). 7.15-7.4(m.10H), 7.84(m.2H). 8.05- 
8.2(m,2H). 

5 

EXAMPLE 15 

rtrans-^4y-)l-1-Deoxv-146-rf2.2-diDhenvtethvl>aminol-2-ff3- 

fftrifluoroacetvlteminolcvdopenM1aminoH^-ethvl-9H<)uri 

ribofiuranuronamide 

10 Trifluoroacetic anhydride (3 x 0.047ml) was added in three porticms over 2h to a 
stirred mixture of [trms-{H')y^-i2-{(3-am\nocydi6per^ 
diphenylethyi)amtno]]-9Hi)urvv9-yi]-1-deo)^44^thyh2.3-^ 
methyIethyndefm)-^-D-fftx>fiiranuronamide (the inifialiy fbmied product from 
Example 14) (0.2g,0.32mmoO- and triethyiamine (0.15mi) in dichloromethane 

15 (10ml). After a fwther 0.5h the reaction was diluted with ethyl acetate (50ml) 
and washed with water (3x2(^1). dried (MgS04) and evaporated to leave an oil 
which.was dissolved in trifluwoacetic add-water (9:1. 10ml). The solution was 
left for Z5h then evaporated to leave an oil which was purified by reverse phase 
HPLC (30-70% acetonitrile) to give the title compound (0.04g) MH*=683, 

20 nmr(5.DMSO-d6) includes 1.05(t,3H). 1.4-1.7(m;2H), 1.7-2.0(m.1H), 1.9- 
Z3(m,3H), 3.1-;33{m^), 4.05-4.3(m.2H). 4.32{m.1H). 4.5-4.7(m,2H), 
5.87(d.1H), 7.15^7.4(m,10H), 7^s,1H). 

EXAMPLE 16 

25 fftransW4/-)M4>eoxv-142-fr3-^N.N-dimethvlamtnokvdoDentvlteOTwnoT^ . 
diPhenv^ethwltemino1^9H-purin-8-vn-^l^ethv^-2.3-0-f1-me^hvleth^ 
ribcftirahuronamide 

A solution of 1-{2-chloro-6-p;2-(diphenylethyl)ainino]-9H-purin-9-yl}-1-deoxy-N- 
e!&(^2,3^0-{^-methi^\e!av^ki&ns)^^ (0.28g.0.5mmol) and 

30 [trans-(-»y-)]-3-<N.N-dimethylamino)cyclopentylamine (0.36g.Z81mmol) in 
dimethylsuiphoxide (2ml) was heated at 130^0 using a reflux condenser. After 
24h the mixture was cooled arui partitioned t>etween ethyl acetate (50ml) and 
water (50ml). The aqueous phase was extracted with etfiyl acetate (20ml) and 
the combined organic solution was evaporated to leave an oil (0.592g) v\/hich 

35 was purified by column chromatography on flash silica eluting with 
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dichloromethane:ethanol:0.880 ammonia (100:8:1) to give the title compound 
(0.163g) as a solid, nmr(5,CDCl3) includes 0.7(t,3H). 1.48(s,3H). 1.6(s.3H).1.2- 
1.4(m.1H). 1.45-1.7(m.2H). 1.95(m.2H), 2.05(m,2H). Z3(s.3H). 2.4(s.3H). 2.75- 
3.0(m.2H). 2.85-3.1(m.1H). 4.1-4.3(m.1H). 2.25-4.5(m.2H). 4.63(s.1H). 
5 4,78(m.1 H). 5.5(m.2H). 5.6(d. 1 H). 6.0(bs.2H). 7.1 5-7.35(m.10H). 7.4(s.1 H). 

EXAMPLE 17 

ff transW+MM -Deoxv-1 -f2-fr3-f N. N-dimethvlamino)cvdODentvllamino1-6-f f2.2- 
diphenvlethvl)aminoT-9HH3urin-9^1-N-ethvl-6-D-ribafur^ 

10 A , solution of [(transH+/-)>1-deoxy-1-I2-{I3-(N.N- 

dimethylamino)c7dopenfyl]amino]^(2.2Kiiphenylethyl)amino>9H-purin-9^ 
N-ethyl-2.3-0-<1-fneth/lethylidene)-^4>-fibofuranuronam^ (0.15g,0.23mmoi) 
in trifluoroacetic addnwater (9:1, lOmi) was left at room tenperature.for Z5h 
then evaporated to leave an oil which was purified by reverse phase HPLC (30- 

15 70% acetwiitrile) to give the title compound (0.12g) as a solid from ether. 
MH+=615. nmr(5.DMSO-d6) indudes 1.0(t3H). 1.55-1.7(m.2H). 1:95- 
2.25(m.4H), 2.78(s.6H). 3.12(m,2H). 3.7(m,1H). 4.1(m.2H). 4.18(m.1H). 
4^8(s.:1H). 4.4{m.1H). 4.6(m.2H). 5.85(d.1H). 7.15-7.4(m.10H). 7.72(m.1H). 
8.15(bs,2H). 9.62(m.1H). 

20 

EXAMPLE 18 

1-OeQxv-146-ff2.2-diirfienvlethvlteminoT-2-fr2-f 1 H-imicfasa)l-4-vnethvnam}noV 
9H-Durir>-9-vn-N-ethvl-2.3-CM1 -methvtethvlideneV-B4)4Tbofufanuronamide 
A solution of 1-{2K:hloro^(2^-dipheriytethyI)afTitrK)]-9H-purirv-9^^ 

25 eth^2.3<H1-^tMethyliderie)-p4>-riboftjrantffDnami^ (0.25g,0.444nmK)l) 
and histamine (0.35g,3.1&raTK>l) in dimefhyisulphoodde (2ml) was heated at 
130OC for 18h under nitrogen. The cooled fnixture was diluted witti ethyl acetate 
(50ml) and virashed with water (2x50ml), dried (MgS04) and evaporated to leave 
a froth which was purified by column chromatography on flash silica eluting 

30 with dichioromethane:etfianol:0.880 ammonia (100:8:1) to give the title 
compound (0.176g) as a solid from ether, nmr(5.CDGl3) indudes 0.4(t.3H). 
1.35(s.3H). 1.6(s,3H), Z65-Z9(m,1H), 2.8^.05(m.3H). 3.4-3.8(m.3H). 4.05- 
4.3(bs.2H). 4.32(t.1H). 4.7(s,1H). 4.95(m.1H). 4.98(m.1H). 5.5(d.1H). 
5.72(dd.1H), 5.97(m.1H). 6.02(s.1H). 6.9(s.1H). 7.15-7.45(m.10H). 7.43(s.1H). 

35 7.62(s.1H). 
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EXAMPLE 19 

1 -Deoxv-I ■f6-rf2.2-<jiphenvlethvnaminoV2-f f2-( 1 HHmidazol-4-vl^ethvnamino1- 
9HHXJrirv-9-vn44-ethvl-B43Hiboluranun3nam 
5 A solution of 1-deoxy-1-{6-{(2.2-diphenyIethyl)aminol-2-{[2-<1 H-imidazoM- 
yl)ethyl]amirKi]-9H^^urir>-9-yI^^^ethyl-2,3-^ 

^bofuranuronamide (0.126g,0.198mmol) in trifluoroacettc acidrwater (9:1, 8ml) 
was left for 3h at room temperature before evaporating to dryness. The resulting 
oil was treated with ether (20ml) to give the title compound (0.1 47g) as a solid 
10 MH+=598. nmr(6,DMSO-d6) • includes 0.98(t.3H). Z9-3,05(m,2H). 3.05- 
3^5(m,2H), 4.3(s.1 H). 4.5-4,65(m,2H), 5.84(d.1 H). 7.1 5-7.35(m,1 OH). 
7.42(s.1H). ai(s,1H), aO(s.1H), 1 4.0-1 4.2(m,2H). 

EXAMPLE 20 

15 f 1 SV14>eoxv>1 464(2.2-diphenvlethvl>amfnoV24ri 4hvdrDXvmethvlV2- 
DhenvlethvnaminoV9H-purin-9^n-N-ethvl-2.3-0^ 
ribofuranuronamtde 

(S)-Phenyialanlnol (0.403g^67mmoO and 1-{2-chloro-6-I(2,2- 

diphenylethyl)aminol-9HiXirin-9-ylJ-1-deo^ 
20 methylethyiiderie)-9-DHritx>furarujro^ (0.25g,0.44mmol) were heated 

together for AOhytl ISO^C. The cooled mixture vifas purified by column 

chromatograf^ on flash ^Pica eluting with 10-85% etfiyl acetate in cydohexane 

to give the title compouTKi (0.136g) as a froth. nmr(5.COC>l3) includes 0.6(t3H). 

1.4(s.3H) and 1.58(s.3H), Z7-2.8i5(m.2H). Z85^.0(m^). 3.47(dd.1H). 
25 3.81(dd.1H). 4.1-4.5(m.3H). 4.62(s.1H). 5.3(d.1H), 5.69(d.1HX 5.94(s.1H). 7.1- 

7.4(m,16H). 

Similarly prepared were: 

1 V fds-/-i7-)M-deoxv-146-rf2.2-diphenvlethvl)aminol-24f2- 
30 hvdroxvcvdopentvl)aminoV9H-purin-9-v!W-ethvl-2, 

D-ribofuranuror^mide, using [ds-(4/-)}-2-aminocydopentarK)l'' as the 
nudeophiie as in entry 1 in Table 1 below. The product was purified on silica 
eluting with ethyl acetatercydohexane (19:1 ).MH+=€28. 
1. RAB.Bannard et al. . CanadJ.Chem.. 1971, 49. 2064 



35 
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2) ftrans^+Ml-24r64r2.2-DiphenvlethvllaminoV94N-emvl-2.3-0-/1 - 
methvlethvlideneV6-DHibofuranuronamidosvl]-9H-purir^^ 
vnaminolcvdopentanecarboxvlic add 2.2-dimethvlethvl ester , using (+/-)-trans- 
2-aminocydopentanecarboxylic add 1,1-dimethylethyl ester^ as the nudeophile 

5 • as in entry 2 in Table 1 below. The product was purified on silica eluting with 
ethyl acetate:cydohexane (4: 1 ). 

1. JJGe, et al.. IntJPeptProtein Res.. 1989, 34, 246 

3) ftransM-deoxv-146-fr2.2-diDhenvlethvl)aminoV24(4> 

10 hvdrox^^dohexvl)amino^^9HH^urin■9-v!14^^ethvl^2.3-0-( 1 -methvlethvlideneVST 
P-ribofuranuronamide, using tFans-4^aminocydohexahol (prepared by 
basification of the hydrochloride salt) as the nudeophile as in entry 3 in Table 1 
' below. The product was purified on silica eluting with eti^ acetatermethanol . 
25:1.MH+=64Z 

15 

4) fdsV1-<ieoxv>1464f2.2-diphenvlethvl)aminoV24f44ivdroxvcv^ 
9HHXlri^v^9AdH4^eth^^^2.3<K1 -methvlethvltdene 

using ds-4-aminocydohexanol'' (prepared by basification of the hydrochloride 
saK) as the nudeophile as in entry 4 in Table 1 below. The product was purified . 
20 on silica eluting with ettiyi acetate.MH^=642. 

1. A.G.Renwick,arid R.T.Williams. BiochemJ.: 1972. 129. 857 

5^ 1-deoxv4^'ethvl-1424f3-hvdroxwroDvlVanfiinol^ 

9H-purirv-9-vIV2,3<H1 "nriethvlethvliderieV-B-P-nT)otur^ using 3- 

25 aminoproparK)! as the nudeophile as in entry 5 in Table 1 t>elow. The produd 
was purified on silica eluting with dichloromethanermett^ol (19:1).MH+=642. 

6) 1424(4rarninophenvltefninol-64f2.2-diphenvlethvl)arninoTV^ - 
deoxv4l-ettivl-2.3-041wnethvlethvlideneVe-DHibof^ using 1,4- 

30 phenylenediamine as the nudeophile as in entry 6 in Table 1 t>elow. The 
produd was purified (twice) on flash silica eluting with ethyl acetate:ethanol 
(24:1) and then with dichloromettianermetfianol (24:1) to give a still impure 
producLnmr(5,CDCl3) indudes 6,60(d,2H), 6.70(br.s,2H). 
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7) 1 -deoxv-1 -f 2-f f4-(dimethvtamino)phenvnaminol-€-f (2.2-cliphenvlethvl)aminol1- 
9HH)urin-9-vlV44-ethvt-2.3-0-{1wnethvlethvlideneV^-D-ribofuranuronamide. 
using 4-amino-N,N-dimethylaniline as the nudeophile as in entry 7 in Table 1 
beiow. The product was purified on flash silica etuting with 

5 dichloromethane:methanol (24:1), nmr(5.CDCl3) includes 2.80(s), 2.90(s), 6.60 
to6.70(m). 

8) (1a.2B.5fl)-1 -deoxv-1 -f2-frZ5-dihvdroxvcvclopentvllaminol-6-f f2.2- 
diDhenvlethvl)atninolV9H-oufm-9-vn-N-eth\4-2.3-0-f 1 -methvlethvlideneV-B-D- 

10 ribofuramJTonamide. using [(1a,2p,3aH+/-)l-2-amino-1,3-<ydopentaned|ol 
(Preparation 33) as the nudeo(^le as in entry 8 in Tsible 1 beiow. The product 
was purified on flash silica eiuting with dichiorcmiethane:methanol (9:1), 
nrT)r(5.DMSO-d6) indudes 1.60(br.s). 1.85(br.s). 3.8 to 4.2(2m). 

15 9) M R-transV1-f24f2-aminocvdohexvl)arninoT-64^2.2-diDhenvleth>^>afninoT^^ 
ixirin-9-vn-1<ieox^^ii-ethvl-2.3-(M1-metfivtethvliderieV^-D-r^ 
using (1R-trans)-i,2-dianuno(^o)iexane as the nudeophUe as in entry 9 in 
Table M below. The product was purified on flash silica eiuting with 
dichloromethanermethanol (9:1). MH+=641.3. 

20 

10 U1S-tiansM42-tf2-a!ninocvdohe(vlteininoT^fZ2-diphenvlethvl>aTO^ 
purirv9-vn-1<leoxv4'<-ethvt-2.3-0-f1-niethvlethv1ideneV^^ 
using (1S-lians)-1^-<Iiamino^dohexane as the rKtdeophile as in &«ry 10 m 
T^le 1 below. The produd was purified on flash silica eiuting with 
25 dichloromethane:itiethanol(9:1).MH+=641. 

1 1 Utrans-f-t/->V1-deoxv-1-f64f2.2-diDhenvlethvlterninoT-2-l4-hvdroxv-1-ff 1 . 1- 
dimethv1ethoxvkarbonvnpvnolidin-3-vnaiTMnoV9H-Durin-9-^^ - 
methvlethvlideneV-B-D-fibofuranuronamide. using [trans-{+/-)]-3-aminp-4- 

30 hydroxy-l-pyrrolidinecarbaxylic add 1,1-dimethylethyi ester as the nudeophile 
as in entry 11 in Table 1 below. The produd was purified on flash silica eiuting 
with dichloromethane:ethanot:0.88atnmonia (100:8:1). nmr(5,DMSO-d6) 
indudes 0.55(t.3H). 1-35(s,3H), 1.42(s,9H), 1.5(s.3H), Z75(m,2H). 3.2(m,1H) 
3.4-3.7(m.3H), 3.9-4.3(4H) 4.45(s,1H), 4.6(m,1H), 5.1-5.6(m,4H). 6.15(m.1H). 

35 7.1-7.4(m.12H)7.8(bs,1H). 
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12 U+AV1-deoxv-1-f64^2.2-diphenvlethvnaminol-2-f(N-ethvlDiDeridin-3- 
vnaminoV9H-<)urin-9-vll44-ethvl-2.3-0-/lHTiethvlethvlidene^-B-D- 
ribofuranuronamide. using (+/-)-1-€thyI-3^3iperidinamlne as the nucleophile as 
in entry 12 in Table 1 below. The product was purifled on flash silica eluting with 
dichloromethane:ethanol:0.88ammonia (100:8:1). nmr(5,CDCl3) includes 
0.75(m.3H). 1.05(m.3H). Z2-Z6(m.6H), Z75-3^(m,3H). 4.0-4.25(m.1H). 
4.2(m.2H). 4.35(m.1H). 4.63(s.1H). 5.5(m.3H). 5.95(m.1H). 7.15-7.4{m,10H). 
7.4(s.1H). 

13 ) lKleoxv^1-f64f2.2-<iiDhenvtethvltominoV24r24lHj}peridin\^>ethvlTaminol-9H- 
purin-9-vn-N-ethvl-2.3-0-f 1 -methvlethvlideneV^D-fibofuranuronamide. using 1- 
(2'^inoethyl}piperidine as the rrudeophile as in entry 13 in Table 1 below. The 
product was purified on flash silica eluting with 
dichloromethane:ethanol:0.88ammonia (100:8:1). nmr(5,CDCi3). includes 
0.7(t.3H). 1.4(s.3H). 1.6(s.3H). 1.6-1.9(m^). 2.8-3.1 (»n.2H). 3.12(t^H). 
3.8(in.2H). 4^(m.2H). 4.85(t,1H). 4.65(s.1H). 5.38(ni.1H). 5.0(in,1H). 
5.1(m.1H). 5.97(s.1H), 7.1-7.35(m.12H). 7.4(s.1H). 7.6(dt,1H), 8.58(d.1H). 

14) 1 -deoxv-1 464 f2.2-diDhenvlethvlteminoT-2-fl2-f4Hnorpholinvl>ethvnafninol- 
9HH0urin-9-vn4'J-ethvt-2.3-O41-tnethvlettivlide^ 

using 4-<2-amino6thyl)morphoiine as the nucleophile as in entry 14 in Table 1 
below. The product was purified on flash silica eluting with 0-2% ethanol in ethyl 
acetate. nmr(5.CDCl3) Includes 0.7(t.3H), .1.4(s,3H). 1.6(s,3H). Z6(in.4H), 
2.6(t^). Z8-3.05(m^). 3.4^.55(in.2H). 3.73(m.4H). 4.15^.25(in^H). 
4.33(t.1H). 4.63(bs.1H). 5.27(m.1H). 5.48(m.1H). 5.6(m,1H). 5.98(s.1H), 7.15- 
7.35(m.10H).7.4(s.1H). 

1 5 ) 1 -deoxv-1 464f 2.2-diPhenvlethvlteminoT-24r242-Pvridinv»ethvllaminoV9H- 
purin-9-vn-N-ethvl-2.3-04 1 -methvlethvlideneV64>-ribofuranuronamide. using 2- 
(2-aminoethyl)pyridine as the nucleophile as in entry 15 in Table 1 below. The 
product was purified on flash silica eluting with ethyl acetate. nmF(5.CDCl3) 
includes 0.68(t.3H). 1.37(s.3H). 1.6(s.3H). 1.6-1.9(m.2H). Z75-3.1(m.2H). 
3.13(t.2H). 3.7-3.95(m.2H). 4.0-4.4(m.2H). 4.38(t.1H). 4.65(s.1H). 5.28(m.1H). 
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«. S.sa<s.,H, S..,.,1H,, .>...«H,, 

7.6(<lt,1H),8.S7(d,.1H). 

■ - n- (p.^|.-«T--'^)''"^»a"''"a 

gjj^upQ^adHl^aa^-ainffl^^ ,6 ,n Table 1 

using W2-aminoeU,/<)Py^'"»«*^""^Vh s«ica eMin, 
below. ■!»« P~duC ^ ) ™M8.CDC13) includes 

1 1 Ml r |i)iiriiiTfin"fYi""'"°'-^"' 

17) 1 ■'-- Y--'-'S^''''' '*''^]l T'|i\ ^' 
produdwas purified on ^^^^^^1,^. 3.W.1(nv2H). 4.3- 

7.5(ra.12H).7-6-7.9(™.3H).8^=<*^"^ 

III) > 1 1"''^''''''*°"''"!'^"?^^ 

^ a6S<t.3H). 1^^^^^^^, , 6(s.1H), 4.76^.95(d41H)^ 

7.35(t.ll2A).7.4(s.iH).8.S(n^2H). 

^ I i|imiii|iii1rr-?Y1"~''^^"'" 

^^S^^^^^^cride 
^S^i^;;*^^^'*^^ Table 1 below. The produ.1 «as 

saH) as the nudeopKte » Hi*ioiomelhane:emat>oM.880 ammooia 

(200:8:2) to ^lou o ' *'/ 
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1.59(s,3H). 2.55-2.95(m.2H). 4.05-4.2(m.2H). 4.25-4.34(m.1H). 4.4-4.5(m.1H). 
4.9-5.1(m.1H). 4.7(s.1H). 5.61(d.1H). 5.78(dd.1H). 6.03(s.1H). 7.02(s.2H). 7.15- 
7.35(m.10H), 7.45(s,1H). 

1. LA.M.Bastiaansen and EF-Godefroi. J.Ofq Chem.. 1978. 43f8). 1603 

5 

20) 4424r64(2.2-diphenvlethvnaminoV94N-ethvl-2.3-O-/1-methvlethvlideneV-fr- 
DHibofuranuronamidosvfl-9HH)urin-2-vllamino1ethvllbenzenepropanoi acid 1.1- 
dinrethvlethvl ester, using 3-{4-(2-aminoethyf)phenyl]pn)pionic add 1,1- 
dimethylethyl ester^ as the nudeophile as in entry 20 in Table 1 below. The 

10 product was purified on flash silica eluting with 20-40% ethyl acetate in 
cydohexane. nmr(6.CDCl3) indudes 0.67(t.3H). *1.38(s.3H). 1.43{s.9H). 
1.6(s.3H), 2.52(t.2H). Z75-3,05(m,6H). 3.5^.8(m^H). • 4.1-4.3{fn.2H). 
4.35(t,1H), 4.63(s.1H). 4.9(m.1H). 5.48(m,2H). 5.6(d.1H). 5.97(s.1H). 
7.12(m.4H),7.15-7.35(m,10H).7.4(s.1H). 

15 1. A.J.Hutchison et al.. J.Med.Chem.. 1990, ^ 1919 

21 U1SWlKieoxv-146-ff2.2<fiDhenvtethvtteminol^2-ff1-(hvdro»m}ethvlW2^ 
pvridinvl)ethvnaminoV9H-Durin-9-vfHsl-ethvl-2.30-f1-nTetfMethvi>dene>-fl4^ 
ribofuranuronarwide. using (S)-p-amino-3-pyridinepropanol (prepared by 
20 basificatton of Ihe dihydrochloride salt) as the nudeophile as in entry 21 in- 
Table 1 below.xThe product was purified, on flash silica eluting wth 
dichloromethane:ethanol:0.88aminonia (200:8:2). MH'*'=679. 

22 W1SM-deoxy^146-f(2.2-diDhenvlethvlteminoV2-ff1-ftivdrD)cvfneth\^V^^ 
25 (methvl)prDPVl1aminoV9H-Durirv9-vfl4^l-ethvt-2.3-0-f 1 -methvlethvlideneV-B-D- 

nTxifuranuronamide using (S)-(+)-2-amirK>-3-fnethyi-1-butanol as the 
nudeophile as in entry 22 in Table 1 t)elow. The product was purified on flash 
silica eluting with 50% ethyl acetate in (^ohexane to neat ethyl acetate. 
MH+=630. 

30 

23 Uds44^/-)l-1-deoxv-1464f2.2-diphenvlethv»aminoV2-f(3- 
hvdroxvcvdoDentvl)aminol-9H-purin-9rvn-N-ethvl-2.3-0-(1-n)ethvlethvlidene>-B- 
D-ribofuranuronamide using . [ds-(-»/-)}-3-aminocyciopentanol'l as the 
nudeophile as in entry 23 in Table 1 below. The produd was purified by column 
35 chromatography on flash silica eluting with dichloromethane:ethanol:0.880 
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ammonia (100:8:1). nmr(6,CDCl3) includes 0.68 and 0.7(t.3H). 1.38(s.3H). 
1.6(s.3H), 1.65-1.85(m.4H). 1.8-2.0(m,2H), 1.9-2.3(m.2H). 2.7-2.95 and 2.9- 
3.1(m.2H). 4.1-4.35(m.2H). 4.3^.5(m.3H). 4.6(m.1H). 5.25 and 5.37(d.1H). 
5.45-5.6(m.2H), 5.97(s.1H). 7.15-7.35(m,10H). 7.4(s.1H). 
5 1 . RAB.Bannard. et al.. Canad.J.Chem.. 1 971 . 49. 2064 

24^ ri SW1 -deoxv-1 -f2-f 1 -ffTM . 1-dimethv1ethoxv)ca^faonvllam^no^methvll-2- 
Dhenv^ethv^^amino^-6-f f 2.2-diDhenvlethvnamino1-9H-ourin-9-\dl-N'ethvl-2.3-0-r 1 - 
methvlethvlideneVB-D-ribofuranuronamide using (SH2-amino-3- 

10 phenylpropyl)carbamtc add 1,1-dimethyiethyl ester (Preparation 53) as the 
nudeophile as in entry 24 in Table 1 below. The product was purified on flash 
silica eluting with 40-45% ethyl acetate in toluene. MH"'"=777, 

25 n-deoxv-1-f2-IT2-/N.N-dimethvlamino)ethvnaminoT-6-ff2.2- 
15 rfiDhenvleth\dteminoV9l+-Durin-9-vn-N-ethvl-2.3-0-f1-methvlethvlidene>^^ 

ribofuranuronamlde using 2-(N,N-<iimethylamino)ethylamine as the . nudeophile 
as in entry 25 in Table 1 below. The produd was purified on flash silica eluting 
with dichloromethane:ethanol:0.88ammonia (100:8:1). MH+=615; 

20 26 ».deoxv-1424r34N.N-dimethvlamtno^prDDVllaminoT-64f2.2- 
diDhenvlethvltemincfl^H-Durin-^-vfl-N-ethvf-2.3-0-f1 

ribofuranuronamide using 3-(N.N-<fimethylanuno)|»x)pylainine as the nudeophile 
as in entry 26 in Table 1 below. The produd was piffified on flash silica eluting 
with didilorx>nr)ethane:ethanok0.880 arranonia (100:8:1). MH^se29. 

25 

27 ^f+1-V1-deow-1464f2.2-diphenvlethvlteminoV24f5K)xc>-3-DvrrolidinvlteminoV 
9H-Durin-»vn-N.€thvl-2.343-f iHTtethvlethvlideneV-B-D-riboft^ using 
(■f/-)-4-amino-1H-pyrrolidin-2-one (prepared by basification of ttie hydrochloride 
salt) (Preparation 26) as the nudeophile as in entry 27 in Table 1 below. The 
30 prxxlud was purified on flash silica eluting with dichloromethane:ethano|:0.880 
ammonia (200:8:1) to (100:8:1). nmr(5.CDCl3) Includes . 0.6-0.7(m.3H). 
1.4(s.6H). 2.8-3.0(m.2H), 3.3-3.4 and 3.75-3.9(m.22H). 4.0-4.35(m.3H). 
4.65(s.1H). 4.7-4.8(m.1H). 5.4^.7{m:2H), 6.01(d.1H). 7.2-7.4(m.10H). 7.45- 
7.5(bs.iH). 
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28) 1-deoxv-146-ff2,2-diphenvlethvl^aminol-24f1- 
hvdrox\miethvl)cvdopropv(]amtnoT-9HHXtrin-9-vlVN-ethvl-2 1 - 
methvlethvlideneVB4)-ribofuranuronamide using 1-amino- 
cyclopropanemethanol (Preparation 23) as the nucleophile as In entry 28 in 

5 Table 1 below. The product was purified on flash silica eluting with 50% ethyl 
acetate in cydohexane to neat ethyl acetate. MH"*'=614, 

29) lKleoxv-1464f2.2Kliphenvlethvl)aminoV24r2^lK)iperazinvnethvnamino 
purin-9-vn-N-ethvl-2.3-041-methvlethvlideneVB-DHitx>fu^ using 1- 

10 {2-aminoethyl)pipera2ine as the nudeophile as in entry 29 in Table 1 below. 
The product was purified on flash -silica eluting with 
dichloromethane:ethanol:0.88ammonia (1 00:8:1 ). nmr(5,CDCl3) indudes 
0.7(t.3H), 1.35{s,3H), 1.6(s.3H), Z4-Z7(m,6H). Z87(t.2H). Z8^.1(m.2H). 3^5- 
3-6(m^H), 3.65-3.9{m.4H). 4.1-4.3(m,2H). 4.35(m.1H), 4.62(s.1H). 5.4- 

15 5.7(m,1H). 5.55(s^H), 5.85-6.05(m,1H), a0(s,1H), 7.15-7.35{m.10H), 7.4(s.1H). 

30) rtrans-fH^-)M>deoxv-1464f2.2Kiiphenv!ethvnaminoV24^^^ 
hvdroxvcvdohexvl)aminoV9HH)urirv9-vn4l-eth^^^ 

D-rit>ofuranuronamtde. using [tFans-(+/-}] 2-aminoc^ohexanol (prepared by 
20 basification of the hydrochloride salt) as the nudeophile as in entry 30 in Table 
1 below. The , produd was purified on silica eluting with ethyl 
acetateic^dctfiexane (2:1 ).MH^=64Z 

31 ) f1oL3B,4BV1-deoxv-1424f3.4<lihvdrQXVCvdopent\^)am^ 
25 dphenvtethvltenfiinoTl-9HH)urin-9>vn44-ethvl-^ 

ritxrfuranuronamide. using (lG^2a,4p) 4-amino-1.2-<ydopentanediol (prepared 
by basification of the hydrochloride salt) as the nudeophile as in entry 31 in 
Table 1 t>eiow. The produd was purified on silica eluting with ethyl 
acetate:methanol (24:1). nmr(6,DMSO-d6) indudes 1.60(br.s^H). 1.82(br.s.2H). 
30 4.0(br.s). 

32) 1424f2-cvdohexvlethvhanriinoV64(2Z<liphenvlethvl)am 
lHJeoxv44-ethvl-2.3-0-(1-methvleth^4idene)'B4><itx>furanuronar^ using 2- 
c^dohexyletfiylamine as the nudeophile as in entry 32 in Table 1 t>elow. The 

35 produd was purified on silica eluting with ethyl acetate:cydohexane (1:1). 
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nmr{5.CDCl3) includes 0.7(t.3H). 0.8-1.1 (m,2H). 1.1-1 .5(m.4H). 1.4(s,3H). 1.45- 
1.55(m.1H). 1.6(s.3H). 1.5-1.8(m.6H). 2.8-3. 1(m.2H). 3.2-3.45(m.1H). 3.35- 
3.6(m.1H). 4.1-4.3(m.2H). 4.35{t,1H). 4.63(s.1H), 4.8(m.1H). 5.5(m.1H). 
5.6(d.1H). 5.97(s.1H). 6.05(m.1H). 7.15-7.35(m.10H). 7.4{s.1H). 

aa) f 1 R M -deoxv-1 -f64f 2.2-diphenvlethvnamino1-2-f f1 -(hvdroxvmethvlV2- 
DhenvlethvllaminoV9H-CHJrirv-9-vn-N-ethvl-2.3-0-f1-methvlethvl d 
ribofuranuronamide. using (R)-2-amino-3-phenyM-propanol as the nudeophile 
as in entry 33 in Table 1 be\ow. The product was purified on silica elating with 
50% ethyl acetate in cydohexane to neat ethyl acetate. MH'*"=678. 

34) (1SV-1-deoxv-1-f6-f(2.2-diDhenvlethvl>aminoT-2-fri-rrnethoxvmethvl>-2- 
DhenvtethvnaminoV9H-purin-9-vn-4^thvl-2.3-0-f1-methvlethvl iden 
n'bofuranuronamide. using (S)-2-amino-1-methoxy-3-phenylpropane (prepared 
by basification of the hydrochloride salt) as the nudeophile as in entry 34 in 
Table 1 below. The product was purified on silica eluting with 50-70% ethyl 
acetate in c^ohexane. MH+=692. 

35) 1-deoxv-1464f2.2-diphenvlethvf)anriinol-2-ff2-f2-niethvMH-inrMdazol-1- 
vl^thvnamino^-9H-ourin^a-vn^^>l-ethvl-2.34M1-^netM 

ribofuranuronamide. using 2-{2-<netlvl-1H-imidazoI-1-yl)ethylamlne (prepared 
by basification of the hydrochloride salt'') as the nudeophile as in entry 35 in 
table 1 below. The product was purified on silica with gracfient elution of 1 - 8% 
methanol in dichloromethane and addition of ether to the resulting oil gave a 
solid. nmr(6.CDCl3) Includes 0.65(t.3H). 1.4(s.3H). 1.6(s.3H). Z35(s.3H). 2.7- 
3.05(m^H). 3.&5.8(m^). 4.05^.25(m,3H). 4.3(t.1H). 4.67(s.1H). 4.85- 
5.0{m,1H). 5.43(d..1H). 5.45^.15(m.1H). 5.63(dd.1H). 5.9^.0(m.1H). 
6.03(s.1H). 6.66(bs.1H). 7.15-7-4(m.10H). 7.45(s.1H). 

1, Shikoku Kaken Kogyo KK., Japanese Patent 62.198.668. 

?«)ffiRVirans V1^eoxv-1464f2.2-diphe nvlethvl>aminol-24f3-N.N- 
dimethvlaminoV:vdopentvlaminoV9H-o urin-9-vn-N-ethvl-2.3-0-(1- 
methvlethvlideneVM-n'bofuranuronainide. using (S)-3-(N.N- 

dimethyiamirKKydopentyl)amine (prepared by basification of the hydrochloride 
salt) as the nudeophile as in entry 36 in Table 1 below. The product was 
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purified on silica eluting with dichloromethane:ethanol:0.88 ammonia (100.8:1) 
to (50:8:1) and preparative HPLC (30-90% acetonitrile). MH+=655. 

37)1-r2-nf6-Amino-2-Dvri dinvf)methvl]aminol-6-fr2.2-diphenvlethvl)amino1-9H- 
purin-9-vIT-lKieoxv4y|-eth\ d-2.3-0^1-methvlethvlideneV(H)-fibofuranurDnamide 
using 6-amino-2-pyridinemethanamine as the nudeophile as in entry 37 in 
Table 1 below. The product was purified on silica eluted with ethyl acetate and 
the addition of ether to the resulting oil gave a solid, nmr (5. CDCI3) includes 
0.7 (t.3H). 1.35 (S.3H). 1.58 (s.3H). Z85 - 3.15 (m.2H). 4.1 - 4.3 (m.2H). 4.3 - 
4.4 (tlH), 4.45 (bs,2H). 4.45 - 4.6 (m.2H). 4.65 (d.lH). 5.4 (d.lH). 5.56 (d.lH). 
5.95 (S.1H). 6.36 (d.1H). 6.7 (d.1H). 7.15 - 7.35 (mMOH). 7.35 (t.1H), 7.42 
(S.1H). 



TABLE 1 



Entry 


2-ditoropurine 
9- 


nudeophile 
a. 


DMSO 
ml 


temp. 
OC 


reaction 
time 


1 . 


0.239 


0.43 


nil 


140 


18h 


2 


0.061 


0.10 


0.40 


140 


48h 


3 


0.371 


1.0 (HCI salt) 


nil 


140 


8h 


4 


0.180. 


0.48(HCI salt) 


0.5 


140 


7h 


5 


0.30 


0.398 


1.5 


140 


1.5h 


6 


0.2275 


0.510 


nil 


140 


48h 


7 


OJ200 


0.440 


0.8 


140 


24h 


8 


0.185 


0.185 


nil 


140 


48h 


9 


, 0.105 


0.226 


nn 


140 


3h 


10 


0.104 


0.213 


nil 


140 


4.5h 


11 


0.32 


0.4 


1.5 


135 


48h 


12 


0.26 


0.577 


nil 


120 


18h 


13 


0.261 


0.577 


nil 


120 


18h 


14 


0.286 


1.03 


nil 


120 


4.5h 


15 


0.257 


0.42 


2.0 


130 


18h 


16 


0.284 


0.82 


nil 


120 


4.5h 


17 


0.2 


0.2 


nil 


130 


18h 


18 


0.202 


0.192 


nil 


120 


26h 
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19 


0.321 


0.58(HCI salt) 


nil 


130 


48h 


20 


0.252 


0.623 


2.0 


130 


18h 


21 


0.25 


0.3(HCI salt) 


1.0 


140 


31 2h 


22 


0.322 


0.354 


1.0 


120 


77h 


23 


0.250 


0.13 


nil 


135 


72h 


24 


0.3 


0.8 


1.0 


125 




25 


0.304 


0.286 


1 0 


130 




26 


0.304 


0.331 


1 0 


130 




71 


03 


0 36^HCI salt^ 


1 0 




1Q9h 


28 


03 






i^n 


zu/n 




0 97 


1 n 


9 n 


lou 


Ion 


30 


0.249 


1 31(HCI salt) 


nil 


140 


44h 


31 


0.083 


0.113 


nil 


120 


18h 


32 


0.252 


0.340 


ZO 


130 


48h 


33 


0.250 


0.403. 


nil 


130 


73h 


34 


0.325 


0.75CHCIsalt) 


1.0 


130 


96h - 


35 . 


0.320 


0.88(HCisalt) 


Z5 


130 


41h 


36 


1.306 


0.47(HCI saH) 


4.0 


130 


47h 


37 


0.260 


0.32 


ZO 


110 


60h 



EXAMPLE 21 

f1S)-14)eoxv-1464(2.2-<iipherivlethvl)amiTO^ 
pherwlethvnaminol^H-purin-9>vn44-ethv^^ 
5 A solution of (1SH-<teoxy-146-{(2^Kliphenylethyl)amin^^ 
(hydraxymethyl)-2-iphenylethyi]amiro 

methylethytidene)-p4>-nl>ofuram^ (0.104g,0.16mmol) in trifluoroacetic 

acid (4 Jml) and water (0.3ml) was stirred for 3.5h then evaporated to dryness. 
The residue was dissolved in ethanol (10ml) and the solution was stined with 

10 sodium carbonate (1g) for OJh. The mixture was filtered and the filtrate was 
evaporated to leave a froth which was dissolved in ethyl acetate (50ml) and 
washed with water (40ml), dried (MgS04) and evaporated to give the title 
compound (0.082g) as a solid MH+=638, nmr(5. DMSO-d6) includes 0.98(t,3H). 
2.88(m.2H), 3.05-3.25(m,2H). 3.4-3.5(m.2H). 4.23(s.1H). 5.48(d,1H), 5.6(d.1H), 

15 5.8(d.1H). 7.1-7.4(m,15H) 
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Similarly prepared were: 

1 ) fcis-(-i-/-)]-1.deoxv-1-f6-ff2.2-diDhenvlethvnamino1-2-((2- 
hvdrox\«a/dQ oenM)aminoV9H-ouriri-9-vn-N^thvl-B-D-ribofura from 
the product as In entry 1 in Example 20 and in Table 1 above, under conditions 
as in entry 1 in Table 2 below. The product was purified on silica eluting with 
ethyl acetatermethanol (19:1). The product had MH+=588. nmr(5,DMSO-d6) 
1.05(t.3H). 1.35 to 1.90(m.6H). 3.15(m,2H). 4.05(m.4H). 4.25{s.1H). 4.65(m.2H). 
4.85(d.1H). 5.50(d.1H). 5.65(t.2H). 5.80(d.1H). 7.10 to 7.40(m.11H). 7.50{m.1H). 
7.90(s.1H), 8.55(nri.1H). 

2) [trans-r-»y-^T-24r64f2^<liDhenvlethvl)aminol-9-IN-ethvl-B-D- 
ribofuranu ronamidosvl)-9H-purin-2-vnamino1cvcloperitafiecartxixvlic add, from 
the product as in entry 2 in Example 20 and In Table 1 above, under conditions 
as in entry 2 in Table 2 below. The product viras purified preparative HPLC 
(30 to 70% aceton'rtrile). The product had MH+=616, nmr(6.DMSO-d6) 
1.00(t.3H). 1.70(m.4H). 2.05(m,2H). Z80(in.1H). 3.15(m.2H). 4.10(m.3H). 
4.30(s.iH). 4.60(m.4H). 5.85(d.1H). 7.15 to 7.40(m.10H). 8.25(m.2H). 

3) (trans>-1-deQxv-146-rf2.2-diDhenviethvl)aminol-24f4- 
hvdrQxvcvd ohexviteminoV9HHXjrin-£M14^-ethvt-84>Tibofi^ fiom 
the product as in entry 3 in Example 20 and in Table 1 above, under conditions 
as in «itry 3 in Table 2 below. The product was purified by (xeparative HPLC 
(30 to 70% acetonitnle). The product had MH+=602. Analysis found C,5Z7. 
H,5.15. N.11.8, F.11.8%: C32H39N7O5.I.75CF3CO2H.O.4H2O requires C.5Z7! 
H,5.2. N,1Z1. F.1Z3%. 

4) fdsM -deoxv-1 -f64f2' 2-diDhenvlethvltemlnoV24f4-hvdrDxvcvdohexvl)aminn]- 
9H-purin-9-vn-N-ethvl-6-D-ribofuranuronamide. from the product as in entry 4 in 
Example 20 and in Table 1 above, under conditions as in entry 4 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 
The product had MH"*"=602. Analysis found C.53.35. H.5.65, N,11.8, F.9.9%: 
C32H39N7O5-1-4CF3CO2H.0.9H2O requires C.53.75, H,5:5. N.11.6. F.10.25%. 
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5) 1<leoxv-N-ethvl'142-f(34ivdroxvpropvl)amino1-64f2.2<liphenvlethvl)am 
gHnpurin-g-vn-B-CMibofuranuronamide. from the product as in entry 5 in 
Example 20 and in Table 1 above, under conditions as in entry 5 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 

5 The product had MH"^=56Z Found C,52.75, H,5.1. N,13.65. F,9.9%. 
C29H35N7O5.I.25CF3CO2H.O.6H2O requires C,5Z95. H.5.3, N.13.7. F.10.0%. 

6) 142-ff4*aminophenvl)aminoV6-f(2;2-diphenvlethvl)amino1V9HH3urin-9-vlV1- 
deoxv*N-ethvt-6*D-riboftjranuronamide. from the product as in entry 6 in 

10 Example 20 and in Table 1 at>ove. under conditions as in entry 6 in Table 2 
beiow. The product was purified on flash silica (twice) eluting vAlh 
dichloromethanermethanol (9:1). The prndud had MH"*'=594, nmr(5.DMSO-d6) 
includes 6.50(ct2H), 7.28 to 7.48(m,12H) 

15 7) lKieoxv-1424r4-fdimethvlamino)pherivnaminol-64f2.2-diphenvlethvl)^ 

9H-purin-9-vn-N-ethvl-64>Tibofuranuronamide. from the product as in entry 7 in 
Example 20 and in Table 1 above. urKler conditions as in entry 7 in Table 2 
below/ The product was purified twice- by preparative HPLC (30 to 70% 
acetonitrile). The product had MH+=623, nmr(5,DMSO-d6) includes 2.95 to 

20 3.2(br.s,6H), 7.15 to 7.25(m^H), 7.75 to 7.9(m.2H). 

8) MoL2B.5BV1-deoxv-1424r2,5^ihvdraxvcvdopentvnaminoV64f2.2 
d^phenvlethvlVamino^T-9H^o^rirv9^v^-^l-ethv^^^ from the 

product as in entry 8 in Example 20 and in Table 1 above, urKler conditions as 
25 in entry 8 in Table 2 below. The product was purified on flash silica eluting with 
dichloromethane:etiianok0.880 ammonia (30:8:1) and then on flash silica 
eluting with ethyl acetate:methanoI (19:1). The product had MH+= 604, 
nmr(5.DMSa<16) includes 1.67(br.s^H). 1.90(br.s,2H). 4.0(br.s.2H). 

30 9) f 1 R>transW1424r2-aminocvdohexvl]aminoT-64(2.2-diphenvlethvl)a 

Durin-9-vlM -deoxv-N-ethvl-6-D-ribofuranuronamide . from the product as in 
entry 9 in Example 20 and in Table 1 above, under conditions as in entry 9 in 
Table 2 l>elow. The product was purified on flash silica eluting with 
dichloromethane:ethanol:0.880 ammonia (30:8:1). The product had MH+= 601, 

35 nmr(6.DMSO-d6) includes 1.23(br.s,6H), 1.68(br.s,2H), 2.92(brs,1H). 
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1Q) (1S4ransM424r2-aminocvclohexvnaminol-64f2.2-€liphenvlethvl)amino1V9H- 
purin-9-vlT-1-deoxv-N-ethvt-B-D-ribofuranuronamide. from the product as in 
entry 10 in Example 20 and in Table 1 above, under conditions as in entry 10 in 
5 Table 2 below. The product was purified on flash silica eluting with 
dichloromethane:ethanol:0.880 ammonia (30:8:1). The product had MH+= 601. 
nmr(5.DMSO-d6) includes 1.24(br.s.6H). 1.64(br.s.2H). 2.66(br.s.1H). 

1 1 Utrans-f-«-Ml-1-deoxv-1-f64f2.2-diphenvlethvnaminoV2-(4-hvdroxv-3- 
10 Dvnt>lidinvnaminoV9H-Purin-9-vll4vi-ethvl-B-DHibofuranuronamide . from the 
product as in entry 1 1 in Example 20 and in Table 1 above, under conditions as 
in entry 1 1 in Table 2 below. The product was purified by preparative HPLC (20 
to 60% acetonitrile). The product had MH'''= 589, nmr(5.DMSO-d6) includes 
1.0(t,3H). 3.0-3.25(m.3H). 3.25^.6(m.3H). 4.1(m,2H). 4.15(m.1H). 4.25(s.1H). 
15 4.25-4.5(m.2H).4.6(m.2H).5.85(d,1H).7.1-7.4(10H).8.14(m.2H). 

12 V+/-W1-deoxv-1-f6-f(2.2-diDhenvlethvlteminol-24(N-ethvlDiper1din-3- 
vlteminoV9H-ourin-&-vn44-ethvl-G4>-fibofurarniror»amf from the product as in 
entry 12 in Example 20 arKi in Table 1 above, imder conditions as in entry 12 in 
20 Table 2 below. TTie product was purified by preparative HPLC (30 to 70% 
acetonitrile). The'' product had Mhr''=615. nmr(5.DMSO-d6) includes 
1.0(t.3H)1.2(mi3H), 1.5-2.2(m.4H), Z4-2.9{m^). 3.05^.25(m.4H). 4.15(m,1H). 
4^5(bs.1H). 4.&4.7(n^2H). 5.87(m,1H). 7.15-7.4(m.10H), 8.12(m.2H). 

25 l3 )1.deoxv-1464f2.2-diphenvlethvltemino]-24g-^1-piperidinvltethvnaminoV8H- 
Durin-9-vll4^-ethvl-B4)wiTxifuranuroriamide. from the product as in entry 13 in 
Example 20 and in Table 1 above, under conditions as in entry 13 in Table 2 
below. The product was isolated by evaporation of the reaction mixture and the 
addition of ether to give a solid. The product had MH+=615. nmr(5,DMSO-d6) 

30 includes 1.02(t.3H). 1 125-1 .5(m.1H). 1.5-1.85(m,4H). 2.9(m.1H). 3.14(m.1H), 
3.22(m.1H). 3.5(m,1H). 3.65(m.1H), 4.07(m.2H).4.2(m.1H). 4.28(s.1H). 
4.6(m.2H). 5.85(d.1H). 7.15-7.4(m.10H). 8.15(m.2H). 



35 



iii)i-denx Y-1-f6-ff2.2-diphenvlethvlteminol-2-fr2-f4-moroholinvl)ethvllaminoT- 
9H-purin-9-vll-IM-ethvl-B-D-ribofuranuronamide. from ttie product as in entry 14 
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in Example 20 and in Table 1 above, under conditions as in entry 14 in Table 2 
below. The product was isolated by evaporation of the reaction mixture and the 
addition of ether to give a solid. The product had MH+=617, nmr(6,DMSO-d6) 
includes 1.02(t.3H). 3.14(m,4H). 3.45(m.4H). 4.25(s.1H). 4.55(m.2H). 
5.85(d.1H). 7.15-7.4(m.10H). 8.15(bs.2H). 

15) 1-deoxv-1-T6-f^2.2-diphenvlethvnamino1-2-fr2-f2ovridinvnethvnaminoT-9H- 
purin-9-vn-N-ethvt-B-D-ribofuranuronamide from the product as in entry 15 in 
Example 20 and in Table 1 above, under conditions as in entry 15 in Table 2 
below. The product was isolated by evaporation of the reaction mixture and the 
addition of ether to give a solid. The product had MH+=609, nmr(6,DMSO-d6) 
includes 1.02(t.3H), 3.05-3.25(m,2H), 3.15-3.35(rn.2H), 3.7-3.9(m,2H). 
4.1(m,1H). 4.2(m.1H), 4.35(s.1H). 4.5-4.7(rt).2H). 5.87(d.1H). 7.15-7.4(m.10H). 
7.6-7.8(m,2H), 8.1-8.4(m,3H). 8.72(m.1H). 

16 ^1-deoxv-146-ff2.2-diDhenvlethvlteminoV2-fr2-fDvrTOlidin-1-vltethvl1aminoV 
9H<)urirH&-vn4i-ethvl-B4>Hitx)furanuroriamide. from the product as in entry 16 
in Example 20 and In Table 1 above, under conditions as in entry 16 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% aceton'itriie). 
The product had MH+=601, nmr(S.DMSO-d6) includes 1.02(t,3H); 1.7- 
2.1(m,4H). Z9-3J25(m.4H). 3.35(m.2H). 3.6(m.4H). .4.78(s.1H). 4.55{m.3H). 
5.85(d.1H). 7.1-7l4(m,10H), 8.15(bs,2H). 

17 ) lHteoxy-1464f2.2-<iiphenvlethvlteminoV24f2-/2-ovridinvl>methvl]aminoV9H^ 
purin-9-vn44-ethvt-6-I>fiboturanurDriamide. from the product as in entry 17 in 
Example 20 and in Table 1 above, under conditions as in entry 17 in Table 2 
below. The product was purified on flash silica eluting vinth 
dichloromethane:ethanol:0.880 ammonia (30:8:1). The product had MH'''= 601, 
nmr(6,DMSO-<J6) includes 1.02(t.3H). 3.1-3.3(m.2H). 3.7-4.0(m.2H). 
4.15(bs.1H). 4.32(s.1H). 4.4^.6(m.3H). 4.8(s.1H). 5.85(d.1H). 7.1-7.4(m.10H). 
7.65(t.1H). 7.72(d.1H). 8.0^.5(m,2H), 8.2(s,1H). 8.67(d,1H). 

18 ) 1 -deoxv-1 464 f 2.2-diDhenvlethvl>aminoT-2-fr2-l4H3vridinv1)methvllaminoT-9H- 
purirv9-vlVN-ethvl-843-fit?ofuranuronamide. from the product as in entry 18 in 
Example 20 and in Table 1 atmve, under conditions as in entry 18 in Table 2 
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below. The product was purified by preparative HPLC (20 to 60% acetonitrile). 
The product had MH+= 601, nmr(5,DMSO-d6) includes 1.02(t,3H), 3.05- 
3.3(m.2H), 3J5^.0(m,2H). 4.14{m.1H). 4.25(s.1H). 4.45(m,2H). 4.55(m,1HX 
5.82(d.1H). 7.05.7.4(m,10H). 7.85(d,2H). 8.12(s,1H). 8.78{d.2H). 

5 

1 9) 1 HJeoxv-146-[(2.2-diphenvlethvt)aminoV2'frf 1 H-ifnidazol-2-vnmethvnaminoV 
9H-purirH9-vl]-N-ethN^-B-D-fibofuranuronamide. from the product as in entry 19 
in Example 20 and in Table 1 above, under conditions as in entry 19 in Table 2 
below. The product v^s purified by preparative HPLC (30 to 90% acetonitrile). 

10 The product had MH+=584. nmr(5.DMSO-d6) includes 1,01(t,3H), 3.08- 
3.2(m,2H), 3.8-4.3(m,4H). 4.4^.52(m,2H), 4J2-4.82(m.1H). 5.82(d.1H). 7.15- 
7.4(m.10H), 7.55(bs,2H), 7.55-7.65(m.1H). 8.1-8.2(m,2H). 

20) 4424f64f2.2-diphenvlethvl)aminoV94f4-ethvl-B-DHibofuran^ 

15 9H*purin-2-vnaminoTethvnben2enepropanoic add, from the product as in entry 
20 in Example 20 and in Table 1 above, under conditions as in entry 20 in Table 
2 t>eiow. The product was isolated by evaporation of the reaction mixture and 
the addition of ethyl acetate to give a solid. The product had MH'^=680, 
nmr(5,DMSOHd6) includes 1.02(t,3H). Z7-Z95(nn,4H), 3.05-3.3(m.2H). 3.4- 

20 3.7(m,2H). 4.04^^5(m.3H). 4.35(s,1 H). 4.45-4.7(m,2H), 5.88(d.1H), 7.13(s,4H), 
7.15-7.4(m,10H), 8.16(bs,1H). 

21 U1 SM<teoxv>146-ff2.2<fiphenvlethvlteminoV24f1-fhvdfoxvmethvl^^ 
pvridinvl)ethvnaminoV9HHxmrv9-vlViJ-ethvt-e4)-ri from the 

25 product as in entry 21 in Example 20 and in Table 1 above, under conditions as 
in entry 21 in Table 2 below but using 4M-aqueous hydrogen chloride in 1,4- 
dioxan for the deprotectioa The product was purified by separative HPLC (20- 
40% acetonitrile). MH+= 639. nmr(5,DMSC>-d6) includes 1.0(t3H). Z9- 
3.2(m,4H). 4.3(s,1H), 4.5-4.6(m.2H). 5,82(d,lH). 7.15-7.4(m.nH), 7.65- 

30 7.75(m,1 H). 8.&«.75(m,2H). 

22 U1SM-deoxv-1-f6-rf2.2-diphenvlethvnaminoV2-rf1-<hvdroxvmethvn-2- 
(methvnpropvllaminol-9H-purin-9-vl]-N-ethvl-6'D-ribofuranuronamide . from the 
product as in entry 22 in Example 20 and in Table 1 above, under conditions as 
35 in entry 22 in Table 2 t>elow but using 4M-aqueous hydrogen chloride in 1,4- 
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dioxan for the deprotection. The product was purified by preparative HPLC (30- 
60% acetonitrile) had MH+= 590. nmr(5,DMSO-d6) includes 0.9-1 .0(m,6H). 
1.01(t,3H). 3.1-3.3(m.2H). 3.5-3.6(m.2H). 3.9^.2(4H). 4.S4.7(m.2H). 
4.23(s.1H). 5.49(d.1H). 5.61(d.1H). 5.75-5.85(m.1H). 7.1-7.4(m.10H). 
5 7.91 (S.1H). 

23 Uds-f+/->1-1-deoxv-146-ff2.2-diDhenvlethvt^aminol-2-rf3- 
hvdroxvcvdoDentvl)aminoV9H-ixjrirv-9-vn-N-ethvl-B-D-ribofuranuronafnide from 
the product as In entry 23 in Example 20 and In Table 1 above, under conditions 
10 as in entry 23 In Table 2 below. The product was purified by preparative HPLC 
(40-80% acetonitrile) and had MH+=588, rtmr(5. DMS0-d6) Includes 1.02(t,3H). 
1.4-1.85(m,4H). 1.9-2.3(m,2H). 3.1-3.3(m,2H). 4.0-4, 15(m.1H). 4.1-4.3(m,2H). 
4.33(s.1H). 4.5-4.7(m.2H). 5.54(d.1H). 7.1-7.4(m.10H). 8.14(bs.1H). 

15 24 U1SV1-T2-ff1-raminomethvtV'2-DhenvlethvllaminoT-64f2.2- 

dipherlv^ett^v^tominoV9H-Durirv9-vn-1-deox^M>^-ethv^-B-D-^bofu^anuro 
from the product as in entry 24 in Example 20 and in Table 1 above, under 
conditions as in entry 24 in Table 2 below. The product was purified tiy 
preparative HPLC (32 to 40% acetonitrile).^ The (voduct had MH'^= 637. 

20 nmr(S,DMSO-d6) includes 1.0(t,3H). 2.7-2.8(m.2H), 2-9-3.2(m.4H). 4.5- 
4.65(m.1H). 5.85rS:95(m.1H). a55-6.65(in.1H). 7.15-7.4(in,15H). 8,1-8J2(m;JH). 

25 >1-deoxv-1-l2-n2-<N.N-dimethvlamino)ethvnaminol-6-ff2.2- 
diDhenvlethvltemrtinoT-9H-ourirv-9-vn-N-€thvl-6-D-fft^^ from the 

25 product as in entry 25 in Example 20 and in Table 1 above, under conditions as 
in entry 25 in Table 2 below. The proc&jct was purified by preparative HPLC (27 
to 60% acetonitrile). The product had MH'''=575, nmr(5,DMS(><i6) includes 
1.0(t.3H). 2.82(s.3H). Z83(s.3H). 3.1-3.2(m.2H). 3.2-3.35(m.2H). 3.55- 
3.7(m.2H). 4.5-4.6(d.1H). 5.85(d.1H). 6.75^.9(m.1H). 7.15-7.4(m.10H). 8.1- 

30 8.2(m,2H). 

26 M-deoxv-1 -r2-rf3-(N. N-dimethvlaminotoroDvnamino1-64f2.2- 
diDhenvlethvl^aminoT-9H-ourin-9-vn-N-ethvl-6-D-ribofuranuronamide from the 
product as in entry 26 in Example 20 and in Table 1 atxive. under conditions as 
35 in entry 26 in Table 2 below. The product was purified by preparative HPLC (27 
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to 54% acetonitrile). The product had MH+sSBS, nmr(6,DMSO-d6) includes 
1.01(t.3H). 1.85-2.0(m.2H), 2.75(s.3H), 2.76(s,3H). 3.05-3.2(m.4H). 3.3- 
3.45(m,2H). 4.5-4.6(m.1H). 5.86(d.1H), 7.15-7.4(m,10H). 8.1-8.25(m.2H). 

5 27) f+M1<leoxv-1464^2.2<liphenvlethvl)aminoV24(5-oxo-3H3vrrDlidinvl)amino]- 
9H-ourin-9-vt]-N-ethvl-6-P-rit)ofufanuronarnide. from the product as in entry 27 
in Example 20 and in Table 1 above, under conditions as in entry 27 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 
The product had MH+=587. nmr(5.DMSO-d6) includes 1.01 {t.3H). 2.2- 

10 2.3(m.1H). 2.76-2.8(m.1H). 3.1-3.25(m.3H), 3.58-3.68(m,1H). 5.86(d,1H). 7.3- 
7.4(m,10H), 7.66{d.1H). 8.15-8.25(bs.1H). 
28^ 1-deoxv-1-f6-ff2.2-diphejnvlethvlteminoV2-fri- 
fhvdroxvmethvl)cvdopropvnamlnoT-9H-purin-9-vn-N-ethvl-B-D- 
ribofuranuronamide . from the product as in entry 28 in Example 20 and in Table 

15 1 above, under conditions as in entry 28 in Table 2 betow but using 4M aqueous 
hydrogen -chloride in 1.4^iaxan for the deprotection. The product was purified 
by preparative HPLC (30-53% acetonitrile) and had MH^^ 574. nmr(5.DMS0- 
d6) Indudes 0.7-0.9(m.4H). 1.01(t.3H). 3. 1-3.25(m.2H). 4.0-4.1 and 4113- 
4.2(ms.3H). 4.25-4.3(bs.1H). 4.5-4.7(m.2H). 5.82(d.1H). 7^-7.4(m.10H). 

.20 8.12(bs.1H). 

29> 1-deoxv-146-ff2.2-diDhenvlethv»teminoV24f2-f1-piDera2invt)ethvnaminoV9H- 
Durin-9-vn4l-ethvl-8-P-ribofurariuron^ from the product as in errtry 29 in' 
Example 20 and in Table 1 at>cve, under conditions as in entry 29 in Table 2 
25 below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 
The product had MH-^=616, nmr(5,DMSO-de) includes 1.02(t.3H). 3.0- 
3.25(m.2H). 3.1-3.45(m.4H). 4.25(s.1H). 4.5-4.7(m.3H). 5.88(d.1H). 7.15- 
7.4(m.10H).8.15(s.1H). 

30 an) ftrans-f 4-MV1 -deoxv-1 -TS-ff 2.2-<iiphenvlethvl>aminol-2-rf 2- 

hvdroxvcydohexvl>aminol-9H-purirv-9-vl1-N-ethvl-6-D-ritx?furanuronamide. from 
the product as in entry 30 in Bcample 20 and in Table 1 above, under conditions 
as in entry 30 in Table 2 beiow..The product was purified on flash silica eluting 
with dichloromethane:methanol:0.880 ammonia (90:10:1). The product had 
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MH+=602. nmr(5.DMSO-d6) includes 1.20(br.s). 1.60{br.s). 1.92(br.s). 
220(br.s). 

31 y 1 tT.3B.4B>-1 -deoxv-1 -f2-f f3.4-dihvdroxvcvdopenM)aminoT-6-r(2.2- 
diDhen\^ethvlteminoTV9H<)urirv9-vn4^thvl-B-Dw1bofuranurDnam from the 
product as in entry 31 in Example 20 arxl in Table 1 above, under conditions as 
in erttry 31 in Table 2 below (as the sum of 2 similar experiments whose 
products were combined). The product was purified by preparative HPLC (30 to 
70% acetonitrile). The product had MH*=604. nmr(5,DMSO-d6) includes 
1.69(br.s^H). 1.90(br.s.2H). 4.0(br.s;2H). 

32 ^1424f2-cvdohexvlethvlteminol-64(2.2-<iiDhenvlethylteminoV9H-ourin-9-vllT 
1<leoxy44-ethvl-B4)-nbofuranuronamide. firom the product as in entry 32 in 
Example 20 and in Table 1 at>ove. under conditions as in entry . 32 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 
The product had MH+=614, nmr(5.DMSO-d6) includes 0.8-1 .0(m.2H). 
1.05(t.3H), 1,1-1.4(m.5H). 1.4-1.8(6H). 3.1-3.3(m31). 3.3^.6(m,2H). 
4.35(s.1H). 4.45^.7(m.2H). 5.87(d.1H). 7.1 5-7.4(1 OH). 8.2(bs.1H). 

33 )(1RV1-deoxv-1-f6-rf2.2-diphenvlethvlteminoV2-ff1-flwdfOxvmethvlV-2- 
phenvlethvnarnlno1-9HHnjrin-9-vn4>^€thvl-e4>-r^^ from the 

pnxluctas inentry33inExaii^e20andinTab!e 1 £d>ove, und«- conditions as 
in entry 33 in Table 2 below. The product had MH+=638. nmr(5,DMSO-d6) 
1.0(t3H). Z9(bd.2H). 3,1-3.25(ni.2H). 3.4-3.5(m.2H). 4.0-4.2(m.3H). 4.3(bs31). 
4.55-4.65{m.2H). 4.7&4.82(m.1H). 5.48(d.1H). 5.59(d.1H). 5.82(bd.1H). 5.95- 
6.05(ni,1H). 7.1-7.4(m.15H). 7.97(bs.1H). 

?U )fl.q>-1-deoxv-1-r6-f(2.2-diDhenvlethvl^aminoV2-ff1 -/methoxvmethvlV2- 
Dhenvlethvnamino1-9H-ourin-9-vn-N-ethvl-6-D-ribofuranuron^ from ttie 
product as in entry 34 in Example 20 and in Table 1 above, under conditions as 
in entry 34 in Table 2 below. The product was purified by preparative thin layer 
chromatography eluting with dichloromethane:ethanol:0.88ammonia (150:8:1) (4 
passes). The product had MH+=652. nmr(5.DMSO-d6) includes 0.97(t.3H). 2.8- 
2.9(in.2H). 3.a3.2(m.3H). 3.27(s,3H). 3.4-3.45(m.2H). 4.0-4.1 and 4.1- 
4.2(m.2H). 4.23(bs.1H). 4.6-4.7(m.2H). 5.8(bd.1H). 7.1-7.4(m.15H). 7.95(bs.1H). 
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35) 1 -deoxv-l -16-f f 2.2-diphenvlethvnaminol-2-f rf2-fnethvl-1 H-imidazol-l - 
vl)ethvl1amino1-9H-purin-9-yn-N-ethvl-B-D-ribofuranuronamide. from the product 
as in entry 35 in Example 20 and in Table 1 above under conditions as in entry 
5 35 in Table 2 below. The product was isolated by the evaporation of the 
reaction mixture and the addition of ether to give a solid. MH'^=612, 
nmr(5.DMSO-d6) includes 1.0(t.3H), 2.47(s,3H). 3.0-3.25(m.2H), 3.55- 
3.8(m,2H), 3.95-4.15(m.2H). 4.2(m,2H). 4.25-4.35(m.2H). 4.5-4.65(m.2H). 
5.85(d.1H). 7.15-7.4(m.10H). 7.52(s.1H). 7.58(s.1H), 8.12(bs,2H). 

10 

36 UM SMransM -deoxv-l 42-f f 3-N. N-dimethvlamino)cvdoDentvlamino1-6-f f 2.2- 
diphenvlethvl>aminoV9H-ourirv9-vlV-N-ethvl-6-D-ribofuranuronamide from the 
product as in entry 36 in Example 20 and in Table 1 above urvJer conditions, as 
. in entry 36 in Table 2 below. The product was purified by preparative HPLC (20- 
15 60% acetonitrile).The product had MH^=615, nmr(5.DMSO-d6) includes 
1.01(t,3H). 1.6-1.8(m^H), 2.05-Z3(m.4H). 2.75-2.81 (m.6H), 3.1-3.2(m.2H). 4.0- 
4.15m.1H). 4.15-4.22(m.1H). 4.3-4.5(m.1H). 4.25(bs.1H). 4.55-4.67(m^H). 
5.82(d.1H). 7.15-7.4(m.10H). 9.45-9.6(m,1H). 

20 37 )1424rf6-Amino-2HJvridinvnmethvnaminoV64f2.2KfiphenvlethvlteminoV9H- 

Durin-9-vn-1-deo?w4i^thvl-B-l>-nTx>furanurorwro finom the product as in entry 
37 in Example 20 and in Table 1 above under conditions as in entry 37 in Table 
2 below. The product was isolated evaporation of the reaction mixture and 
. the addition of ether to give a solid. The product had MH'''=610, rvnr(5;DMS0- 

25 d6) Includes 1.02{t.3H), 3.05-3.1 5(m31). 4.15(m.1H). 4.28(d.1H). 4.4- 
4.65{m.4H). 5.84(d.1h). 6.75(d.1H). 6.82(d,1H). 7. 1-7.35(1 OH). 7.83(t.1H), 
7-15(s.1H). 

TABLE 2 



Entry 


Starting material 
3- 


trifluoroacetic 
add. ml 


water 
mi 


reaction 
time 


1 


0.114 


1.0 


0.5 


3h 


2 


0.042 


0.5 


0.1 


3h 


3 


0.161 


2.0 


0:5 


1h 



wo 94/17090 



PCT/EF94/0014S 



76 



A 
*t 


n Hfti 


1 n 


0.3 


1.5h 


C 
O 






0.5 


2h 


o 
D 


U.Uol 


A Q 


0.1 


2h 


f 






0.3 


1h 


o 
o 


0.154 


l.O 


0.2 


3h 


9 


0-069 


A A 

i.U 


0.1 


2.75h 


10 


0.U33 


^ A 

I.U 


0.1 


4.75h 


11 


0.150 


A A 
9.0 


1.0 


3.5h 


12 


0.085 


A A 

9.0 


1.0 


3 Oh 


13 


0.120 


9.0 


1 0 


^ Oh 


14 


0.145 


9.0 


1 n 


O.Ui 1 


15 


0.149 


9.0 




o.un 


16 


0.160 


9.0 


1 n 


o.un 


17 


0.121 


11.4 






18 


0.190 


11.4 




Oh 


19 


0,117 


4.5 


0 5 


9 nh 


20 • 


0^10 


9.0 


1 0 




21 


0.026 


5.0(HCi) 


1 n^HiAysin\ 

l.wlVllUACU If 




22 


0.111 


7-0(HCi) 


ISfdiAxan^ 


96h 


23 


0.1 o2 


4.5 


0.5 


3 3h 


24 


0.126 


C A 

5.0 


0.5 


1 Oh 


25 


0.200 


A A 

9.0 


1.0 


3.0h 


26 


0.200 


O A 


1.0 


3.0h 


27 


D.UDh 


Z.D 


0.5 


I.Oh 


OQ 






3.0(dioxan) 


46h 


29 


A AQO 


Q n 


1.0 


3.0h 


on 




1 0 


0.1 


5.75h 


31 


0.052 


0.7 


0.35 


3.5h 


32 


0.140 


9.0 


1.0 


2.5h 


33 


0.122 


4.75 


0.25 


Z5h 


34 


0.153 


5.0 


0.5 


ZOh 


35 


0.221 


4.5 


0.5 


3.5h 


36 


0.038 


2.0 


0.4 


2.0h 


37 


0.150 


8.0 


2.0 


0.6h 
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EXAMPLE 22 

1>Deoxv-1464f2.2HJiphenvlethvnaminoV24f4-oxocvclohexvnam 
vl VN-ethvl-2.3-0-( 1 -methvlethvlideneH^-D'ribofuranuronamide 
A solution of (trans)-l -deoxy-1 -I6-[(2,2-diphenylethyl)amino]-2-{(4- 
hydroxycydohexyl)aminoJ-9H-f>urin-9-yl}-N-e%l-2,3^3-<1^ 
D-ribofuranuronamide (Example 20 and Table 1, entry no.3) 
(0.158g,0.246mmol) in acetone (ISml) was treated dropwise with Jones' reagent 
(ca 05ml) until the red-brown colour persisted, and the reaction was stirred for a 
further 30 min. at 21 ^^C. 2-Propanof (0.5ml) was then added dropwise to 
disperse the colour The mixture was basrfied to pH 9 >Aath 2N-sodium hydroxide 
solution, and it was then diluted with water (10ml) and extracted with ethyl 
acetate (4 x 15ml). The combined organic layers were washed (brine), dried 
(Na2S04) and evaporated to a foam which was purified on silica eluting with 
ethyl acetatercydohexane (9:1) to give the title compound (102mg) as a white 
foam, MH+=640. 

EXAMPLE 23 

14)eoxv-1464(2.2K!iphenvlethvl)amirK>V24f4K)xocvdohexvl)aminoV9H<^ 
vlT-N-ethvt-B4)-ribofuranuronamide 

yl}-^^ethy^2.3-0-(1 -niethylethyliderie)-^-D-rit)ofuranuronamide (0.1 33g, 

0.128mmol) was treated with frifluoroacetic add (1.95ml) and water (0.5ml). The 
mixture was swirled untii a solution had formed, and it was then left to stand at 
21^6 for 1.5h. The solution was evaporated and the residue was purified by 
preparative HPLC (30 to 70% acetonitrite) to give the title compound (0.088g) 
as a white foam. MH-»'=600, nmr(5,DMSO-d6) 1.00(t,3H), 1.80(m;?H). 
Z20(m,2H), Z35(m,4H), 3.15(m,2H), 4.60(m,4H), 5.90(d,1H). 7.15 to 
7.40(m,10H). 8.25(m.3H). 

EXAMPLE 24 

f3S>-1-beoxv-146-ff2.2-diphenvlethvl)aminoV2-ff1-fphenvlmethvn-3- 
pvnt)lidinvnaminoT-9HH3urin-9-vlVN-ethvl-2.3-0-( 1 -methvlethviideneVB-D- 
ribofuranuronamide 
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A mixture of H2-cWoro-64(2,2-<liphenylethyl)amino]-9H-purin-9-yl]-lMje^^ 
ethyl-2,3-0-{1-methylethylidene)-p4)Hibofuranuro (0.4g) and (3SH+)-1- 

benzyl-S-aminopyrroIidine (1.23ml) was dissolved in dimethylsulphoxide (2ml) 
and heated and stirred at 140^0 under nitrogen for 8h. The reaction was 
5 allowed to cool to 20^, then partitioned between ethyl acetate and water The 
organic layer was washed with water; and the combined aqueous layers 
extracted with ethyl acetate. The combined organic layers were washed with 
brine, dried over sodium sulphate and evaporated to a residue which was 
purified on a column of silica eluting with ethyl acetate:methanol (50:1) to give 
10 the title compound (0.336g) as a white foam, nmr(5,DMSO-d6) 0.55(m.3H), 
1.35(s.3H). 1.50(s,3H). 1J0(m,1H), 2^0(m.1H), Z55 to Z95(m,4H), 3.60(s.2H). 
4.00 (m,2H), 4.40(m,2H). 4.55(m.1H). 5.40(m.2H), 6.15(s,1H), 6.45(m.1H), 7.10 
to 7.35(m,17H). 7.75(s,1 

1 5 Similariy prepared were: 

W-VlKieoxv-1464f2.2-<irDhenvlethvlteminoV24rWphenvlmethv^^ 
pvm)lidinvllaminoV9HH3urin-9'Vn-N-ethvl-2,3-0-f1-^ 
ribofuranuronamide firom the 2-chloropurine 

(O^OOg) and (+/-)-1-benzyl-3-aminopyrrolidine (0.614ml) In DMSO (1ml) at 
20 140^0 for 24h. The product was purified on silica eluting with ethyl 
acetate:methanol.50:1. MH"^=703. 

1 -deoxv-i -f6-f f 2.2-dii:rfienvlethvlteminoV2-ni -fphenvlmethvlM- 
piperidinvnaminol-QHHxnin"&-vn4i-ethv!-2.3-0^ 

25 n'bofuranuronamide from the 2-chloropurine (0.4g) and 1-benzyir4- ^ 
aminopiperidine (1.5g) at 135^ for 24h. The product was purified on flash silica 
eluting with 1% methanol in ethyl acetate , and dichloromethane:ethano!:t).880 
ammonia (100:8:1). nmr(6,CDCl3) a7(t.3H), 1.35(s.3H), 1.4-1.65(m.2H), 
1.6(s.3H), 1.9&-2.3(m,4H). Z8^.1(m.4H), 3.5(s,2H), 3.7-3.95(m.1H). 4.1- 

30 4.3(m,2H). 4.34(t,1H). 4.65(s.1H). 4.77(d.1H). 5.4^.6(m.3H). 5.97(s,2H). 7.15- 
7.35(m,15H), 7.4(s.1H): 

EXAMPLE 25 



t 
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f3RM4)eoxv-1464(2.2Kiiphenvlethvl)aminoV24f1-fPhenvlmethvlV3- 

pvrrolidinvl1aminoV9H<>uriiv9-\d14>J-ethvt-2.3-0-f1-methv^ 

ribofuranuronamide 

A mixture of H2-chloro-6-[(2,2-diphenylethyl}amino]-9H-purin-9-yll-^ 
5 ethyl-2,3-0-{1-methylethylidene)-p-D^ibofuranuro^ (0.4g) and (3RH-H- 
benzyl-3-aminopyrrolidine {1.23ml) was dissolved in dimethylsulphoxide (2ml) 
and heated and stined at 140^0 under nitrogen for 5h, The reaction was 
allowed to cool to 20^, then partitioned between ethyl acetate and water. The 
organic layer was washed with water, and the combined aqueous layers 

10 extracted twice with ethyl acetate. The combined organic layers were washed 
with brine, dried over sodium sulphate and evaporated to a residue which was 
purified on a column of silica eluting with ethyl acetatermethanol (50:1) to give 
the title compound (0.335g) as a white foam, nmr(5,DMSO-d6) 0.5(m,3H), 
1.30(s,3H), 1.50(s,3H). 1.75 to Z25(m,2H). Z75(mi4H), 3.57(s,2H), 3.85 to 

15 4.65(m,6H), 5.35(m.1H), 5.50(m,1H). 6.20(s,1H), 6.50(m.1H), 7,05 to 
7.40(m,18H), 7.75(s,1H). 

EXAMPLE 26 

(3SM"Deoxv-1464f2.2-<iiphenvlethvl)amtnoT*24f3Kivrrolidin^^ 
20 9-vff-N-ethvl-2.3-0-<1-methvlethvlidene>-^^ 

A solution of (3S>1-deo)y-1-{6-[(2^'<iir^eftyle!hyl)amino]-2-{[1-(^ 
3-pyrrofidinyl]amino}-9HiXlrin-9-yl}-^^ 

rit>ofuranuronamide (0.18g) in methanol (20ml) was added dropwise to a stirred 
susp>ension of 10% Paltadium-orvcartxm catalyst (O.Q27g) in methanol (10ml) 

25 wider nitrogen . Tbe mixture was treated with ammonium formate (O.OBg) and 
the reaction mixture was stirred arKi heated at reflux for Z5h. The cooled 
mixture was then filtered through Celite and the filtrate was evaporated to give a 
white foam which was purified by preparative HPLC (30 to 70% acetonitrile) to 
give the titie compound as a white foam (0.1 66g). MH'*"= 613. 

30 . 

Similariy prepared were: 

f'^/-VlKleoxv-1464f2.2-diphenvlethvl)amino]-24f3-pvrrolidinvl)amino]-9H^^ 
9'Vl]-N'ethvl-2.3-0-f 1-methivlethvlideneVB4)wibofuran^^ from (+/-).1- 

deoxy-1 -{6-((2,2-diphenylethyl)amino]-2-{l1 -(phenylmethyl)-3-pym>lidinyl]aminol- 
35 9H-purin-9-ylH^-ethyl-2,3-0-(1 ^^nethylethylidene)-p^>^ib^ 
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under identical conditions. The filtered reaction mixture was evaporated to give 
the product directly. MH+=613. 

f3RV1-deoxv-1-f6-ff2.2-diDhenvlethvl^afr)inoT-24f3-pvrrDiidinvnaminol-9H-purin- 
5 9-vn44-ethvl-2.3-0-f1-methvlettivndeneV43-DHit)ofuranuronamide from (3R)-1- 
deoxy-146^(2,2-diphenytethyl)amino>2-{I1-<phenylmethyl)-3i)yrrolidinyllamino]- 
9Hi5urirh9^H^-ethyl-2,3-0-<1■^nethylethylidene)-^-D-ribafu^ 
under identical conditions, except that 0.070g of catalyst was used and the 
reaction time was 2h. The filtered reaction mixture was evaporated, and the 
• 10 residue purified by preparative HPLC (30 to 70% acetonitrile) to give the 
product. MH+=613. 

EXAMPLE 27 

f3SM-Deaxv-1464fZ2-diDhenvlethvl>aminoV2-ff3-ovrrolidinvltemrnol-9H-purin- 

.15 9-vn-N-ethvl-B-D-ritx3furanurDnamide 

{3SH-Oeo(xy-1^64(2.2-diphenylethyl)amino)-2^(3-pyrTolidinyl)amino]-9H-purin- 
9-ylK^€thyl-2.3-0-{1-methylethylidene)-^4)-ribofuranu^onamide (0.1 39g) was 
treated with trifluoroacetic add (1.5m!) and water (0.4ml). The mixture was 
swirled until a solution had formed and it was thOT left to stand at 21 °C for 1.5h. 

20 The reaction mixture was -evaporated to a residue which was purified by 
preparative HPL(X^ to 60% acetonitrile) to give the title comoound as a white 
foam (0.116g). Analysis found, C,47.4, H,4.5. F,17.1, N.12.15. H20.1.95%; 
C30H36N8O4J2C2F3HO2.H2O requires C.47.0, H.4.5, F.17.5. N.1Z3. 
H2OZ0%. nmr(5,DMSOKl6) 1.00(t,3H). 1.95 to Z30(m,2H). 3.05 to 3.50(rn.6H). 

25 4.05(m,2H), 4.20(in.1H). 4.25(s,1H). 4.60(m.4H), 5.85(d,1H), 6.95(m,1H). 7.15 
to 7.40(m,10H), 7.65(m,1H). 8.15(m,2H), 8.80(m,2H). 

Similarly prepared were: 

f-f/-V1-deow-1464f2.2-diDhenvlethvl>aminoV24(3-ovrrolidinvl)aminol-9H-Durin- 
30 9-vlVN-ethvl-ft-D-nTxrfuranuronamide from (+/-)-1-deoxy-N-ethyl-2,3-0-(1- 
methylethyIidene)-H64(2,2Mjiphenylethyl)amino>2^(3-pyrTDlidlnyl)aminol-9H- 
purin-9-yll-p-D-ril)ofuranuronamide (0.1 86g), trifluoracetic add (2.6ml) and 
water (0.65ml) at 21^0 for 1h. Purification by preparative HPLC (30 to 70% 
acetonitrile) gave the product. MH+=573. nmr(6.DMSO-d6) 1.00(t,3H). 
35 2.10(m.2H). 3.25(m.6H), 4.00 to 4.20(m.3H). 4.25(s.1H). 4.55(m.3H). 
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5.85{d.1H). 6.95(m,1H). 7.15 to 7.40(m.10H). 7.65(m,1H). 8.10(m,1H). 
8.20(s,1H), 8.80{m,2H). 

f3R)-1K^eoxv-1-T64(2.2-diphenvleth^^)amino^-24(3-pv^^o^id^nv^)amino^-9H^^ 
9'Vl14^l-ethvt*B4>-ribofuranuronamide from (3S)-1-deoxy-1-{6-[(2,2- 
diphenylethyl)amino]-2^{3-pyrrolidinyl)amino]-9H-purin-9-y^ 
methylethylidene)-p"D-ribofuranuronamide (0.1 12g), trifluoracetic add (1.5ml) 
and water (0.4ml) at 21^0 for 125h, Purification by preparative HPLC (20 to 
60% acetonitrile) gave the product. MH+=573. Analysis found, C,46.9, H,4.3, 
F,17.1. N,12.2; C30H36N8O4.2C2F3HO2.O.8H2O requires C.47.3, HA5. 
F,17.4. N,12.45. 

1 -deoxv-N-ethvl-l -f6-ff 2.2-diphenvlethvnamfnoV24f4-piperidinvnaminoV9H- 
purin-9-vn-B-D-ribofuranuronamide from 1-deoxy-1 -[6-1(2,2- 

diphenylethyl)amino]-2-{[1-(phenylmethyl)-4i3iperidinyq^ 
ethyI-2.3-0-<lHTOthylethylidene)TP4>Tib (0.15g) by 

hydrogenation in ethyl acetate over 10% palladium-irxarbon for 14 days then 
deprotetetion with trifluoroacetic add (9ml) and water (1mf) at 21^0 for Z5h. 
Purification by preparative HPLC(20^0% acetonitrile) gave the product, 
MH+=587, ninr<5.DMSO<l6) indudes 1.Q2(t.3H). 1.55-1.8(m,2H), 1.95- 
2^(m,2H). Z&3,1(m.2H). 3.(W.3(m;2H). 3.9^.1 5{m,3H). 4.15-4,3(m.1H), 
4^5(s.1H), 4.55(t,1H), 4.63(m.1H), 5,53(bm.1H), 5.83(d,1H). 7.1.7.4(m,10H). 
a05(s,1H). 8.0-8^(m,1H). 8.2-8.4(m.1H), 8.4-8.6(m,1H). 

EXAMPLE 28 

f3RV14)eoxv-1464f2.2-diDhenvlethvl)aminoV24rWphenvlmethvlV^ 

pvrroiidinvnamirK)V9H-Durin-9-vn-N-ethv!-2.3-041-methvle^^ 

ribofuranuronamide 

A mixture of 1^2-dilpro-€4(2,2-diphenylethy1)amino}"9H-purin-9-ylJ-1-deoxy44- 
ethyl-2,3-0-{lHnethylethylidene)-p-0-ribofu^ (0.4g) arid (3R)-(-)-1- 

t>en2yl-3aminopyrrolidine (1.23m!) was dissolved in dimethylsulphoxide (2ml) 
and heated and stirred at 140^0 under nitrogen for 5h. The reaction was 
allowed to cob! to 20°, then partitiohed between ethyl acetate and water. The 
organic layer was washed with water, and the combined aqueous layers 
extracted twice with ethyl acetate. The combined organic layers were washed 
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with brine, dried over sodium sulphate and evaporated to a residue which was 
purified on a column of silica eluting with ethyl acetate:methanol (50:1) to give 
the title compound (0.335g) as a white foam. nmr(5.DMSO-d6) 0.5(m.3H), 
1.30{s.3H). 1.50(s.3H). 1.75 to Z25(m.2H), 2.75(m.4H). 3.57(s.2H). 3.85 to 
5 4.65(m.6H). 5.35{m,1H). 5.50(m.1H). 6:20(s.1H). 6.50(m.1H). 7.05 to 
7.40(m,18H),7.75(s.1H)- 

EXAMPLE 29 

f3RM-Deoxv-1-f6-rf2.2-diDhenvlethv»aminoV2-fri-fDhenvlmethvl>-3- 
10 pvn-olidinvnaminoT-9H-purin-9-vn-N-ethvl-6-D-ribofuranuronamide 

(3R)-1-Deoxy-1-{6-{{2.2-diphenylethyl)amino]-2-i[1-<phenyimethyl)-3- 
pyrroiidinyi]amino]-9H-purin-9-yl}-N-^yt-2.3-(>^1-niethytethylidene)-^^ 
ribofiiranuronamide (0.125g) was treated vnth trifluoroacetic add (1.5ml) and 
water (0.4ml). The mixture was swirled until a solution had formed then it was 
. 15 left to stand at 21^6 for 1h. The reaction mixture was evaporated to give a 
residue which was purified by column chromatography on silica eluting with 
dichloromethane:methanol (9:1) to give the title compound (0.173g) as a white, 
foam. MH+ 663; nmr(5.DMSO-d6) 1.00(L3H), 1.80 to 2.20(m.2H). 3.15(m.2H), 
3.60(m.2H). 4.00(m,2H). 4.15(m.1H), 4.25(s.1H). 4.45(m,iH). 4:60(m.2H), 
20 5.50(d.1H). 5.60(d.1H), 5.80(d.1H). 6.45(m.1H). 7.10 to 7.40(fn,15H). 
7.95(s.1H), 8.15(m,1H). 

Similarly prepared were: 

• f-»-/-V1-deoxv->1-f6-ff2.2-diphenvlethvnamlnol-2-ff1-^phenvlmethvn-3- 
25 pvrrolid}nvnamifK)1-9H-purin-9-vlVN-ethvt-B-D-nT)of^^ from i*/-)-^- 

deaxy-1-{64(2^Kiiphenyiethyl)amino^2-{I1-<pheny!m^yl)-3-pyrrolidinyl]aini^ 

gH-purirK9-ytH4-ethyl-2.3-0-(1-methytethylid^)-p-DHi 

(0.071 g) >Mth trifluoroacetic add (0.5ml) and water (0.1 mO for Z5h. The product 

was purified by preparative HPLC (30 to 70% acetCNiitn1e).MH'^=683. Analysis 
30 found C.52.8. H.4.8. N.1 1.35. F.14.5%; C37H42N8O4.Z5CF3CO2H.O.9H2O 

requires C.5Z4. H.4.85. N.1 1 .6, F.14.8%. 

f3SV1-deoxv-1-r64f2.2-diphenvlethvl)aminol-2-ff1-(phenvlmethvlV3- 
pvrrolidinvilaminoV9HK)urirH9-vn-^-ethvl-B-D-rit)ofuranuronamide from (3S)-1- 
35 deoxy-1 -{6-I(2,2-diphenylethyl)aminol-2-{I1 -(phenylmethyl)-3-pyrrolidinyl]amino]- 
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9H-purirv9-yl3-N-emyl-2.3-0-(lHnemylethylidene)-p4>-ribofuranuronamide 
(0.125g) with trifluoroacetic acid (1.5ml) and water (0.4ml) for 1.5h. The product 
was purified by preparative HPLC (30 to 70% acetonitrile) to give 0.172g. 
MH+=663. nmr(5,DMSO-d6) 1.00(t.3H). 1.75(m.1H). Z25(m,1H). .2.60 to 
5 3.00(m,2H). 3.15(m,2H). 3.60(m,2H). 3.90 to 4.70(m.7H). 5.50(d.1H). 
5.60(d.1H). 5.80(d.1H). 6.45(m.1H), 7.10 to 7.40(m.15H). 7.95(s.1H). 
8.15(m.1H). 

1-deoxv-1-f6-f(2.2-diphenvlethvl>amino]-24f1-fDhenvimethvlM- 
10 piperidinvnaminoV9H-DurirH9-vn-tJ-ethvt-B-D-ribofuranuronamide from 1-deoxy- 
H6K(2.2-<liphenylethyl)amino^2^[1-{phenylmethyI)-4-piperidinylJaminol-9H- 
purin-9-ylJ-N-ethyl-2,3-0-(1 -methylethylidene)-p-D-ribofuranuronamide(0.07g) in 
trifluoroacetic acid (9.5ml) and water (0.5ml) for 3h. The mbdure was evaporated 
to dryness and the residue pulfied by reverse phase HPLC (20-60% 
15 acetonitrile). MH+=677, nmr(6,DMSOd6) includes 1.0(t.3H), 1.55-1.8(m,2H), 
1.85-Z15(m,1H). Z05-Z3(m,2H), Z8-3.15(m,1H).3.05^.3(m.3H). 

3.353.55(m,2H). 4.0-4.15(m.2H). 4Z(m.1H). 4^8(m,3H). 4.5(t.1H). 4.6(m.1H). 
6.83(m:1H). 7.1-7.4(m,10H). 7.5(s.5H). 8.12(bs^H). 

20 EXAMPLE 30 

r+/-M-Deoxv-1464f2.2-diDhenvlethvl>aminoV24(1-ethvl-3-ovTO 

9HH)urin-»^vfl4^ethvt-^.30-f1-methvlethvfideneV^4?-riboftj^^ 

A solution of (■»^)-1-deoxy-1-{6-{(2^-diphenylethyl)aminoJ-2-{I1-<phenyImethyl)- 

3^)yrrondinyllamino>9H-purin-9-yIl-N-ethyl-2.3-^ 

25 ribofuranuronamide (0.123g. 0.175mmoi) in ethanol (analytical reagent grade) 
(10ml) was added slowly to a stirred suspension of 10% palladium-on-cart)on 
catalyst (45mg) in ethanol (2ml). The mbdure was then hydrogenated over 
2.5days. The filtered solution was then evaporated and the residue was again 
hydrogenated in ethanol (12ml) over 10% palladium-oivcarbon (40mg) for 2 

30 weeks, but there was still no apparent reaction (tic). The filtered mixture was 
evaporated and the residue was again hydrogenated over 10% palladrum-in- 
cart)on in ethanol at 250 p.s.i. pressure for 5days. The filtered mixture was 
evaporated and the residue was purified by preparative HPLC (30 to 70% 
acetonitrile) to give the title compound (0.068g) as a white foam. MH'''=641 . 



35 
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EXAMPLE 31 

(-^/-M-Deoxv-1464(2,2-dipheiwiethvnamtnoV24f1-eth^^ 
9H-Durir>9-v^-N'eth^^^B-E)-ribofll^a^uron^ 

(+/-)-1 -Deoxy-1 -{6-{(2,2-diphenylethyl)aminol-2-{(1 -ethyl-3-pyrTDlidinyl)amino)- 
9H"purin-9^H^-^thyl-2,3-0-<1wTiethylethylidene)-p-^ 
(0.060g) >vas treated vidth bifluoroacetic add (0.5ml) and ^ter (0.1ml),. and the 
fesutting solution was left to stand at 21 for 1h. The solution was evaporated 
and the residue was purified by preparative HPLC (30 to 70% acetonitrile) to 
give the title compound (0.053g) as a white foam, MH+=601. nmr(6,DMSO-d6) 
1.00(t.3H). 1-20(m,3H), Z10{m.2H), 3J5(m,5H), 4.05(m.1H). 4.25(m,2H), 
4.55(m,4H), 5.85(d,1H), 7,15 to 7.40(m,10H), 8.15(m.2H). 9.70(m.1H). 

Prepared by a similar method to Examples 30 and 31 was: 

1 -deoxv*1 4 64f 2^-diphenvlethvlteminoV2-f ( 1 -ethyM-piperidinvnaminoT-SH- 

c>urin^9^vn^4■ethv^B^>^^^bofu^anuronami from 1-deo!xy-1-{6-[(2,2- 

diphenylethyl)aminol-24[1-{phenylmethylHiDiperi 

ethyK2,3-0-{1-nietfyfethylidene)-p4>4ibofur^ (0.14g) "by 

hydrogenation in ethanol and deprotection vrith trifluoroacetic addnvater. The 
product was purified on reversed phase HPLC(20-60% acetonitrile). MH'*'=587, 
nmr(5.CDCl3) tndudes 1.0(t.3H). tJ23(t.3H). 1.55-1J(m,1H). 1.85.Z2(m,1H), 
2.1-Z3{m.1H). ?^5^05(m,1H). 3.(W^m,4H). 3.52{bd,1H). 4.25{s.1H); 
4.53(t.1H). 4.6(n{lH), a85(d.1H). 7.15-7.4(m,10H), 8.13(bs^>. 

EXAMPLE 32 

f transM 424f4-AmtnocvdohexvltemfttrK>T6rf f 2.2-diphenvlethvl)amino 
vH-l -<teoxv-N-ethvl-2.34>4 1 ^fnethyle<hvliderieVB4>ribo<uranuronamide 
A mixture of 142-^lorc>^(2^Kliphenylethyl)anmnoJ-9H-purin-9^ll-lK^ 
ethyl-2,3-0-(1-methylethylidene)-p4><it)ofuranu^ (0.4g) and trans-1,4- 

diaminoc^ohexane (0.81 1g) was dissolved in dimethyisufphoxide (2.0ml) and 
heated and stirred at 140^6 under nitrogen for 4h. The reaction mixture was 
allowed to cool to 21 and was then partitioned between. (1:1) ethyl acetate and 
water (40ml). The organic layer was separated arKl washed with water. The 
combined aqueous layers were extracted twice with ethyl acetate, and the total 
organic solution was washed with t>rine, dried over sodium sulphate and 
evaporated in vacuo to a residue which was purified by preparative HPLC (30 to 
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70% acetonitrile) to give the title compound (0.342g) as a white foam . MH+= 
641. 

Similarly prepared were: 

1) 1-f2-ff3-aminoDropvl)aminoV6-ff2.2-diphenvlethvnamino1-9H-purin-9-vl|-1- 
deoxv4J-ethvl-2.3-0-/1-methvlethvlideneV-6-D-fit)ofijranuronamide. using 1,3- 
diaminopropane as the nucleophile as in entry 1 in Table 3 below. The product 
hadMH+=601. 

2) 1 -deoxv-f2-f r2.2-<iimethvl-3-aminoprDPvl^amino1-6-f (2.2-diphenvlethvhaminoT- 
9H-purin-a-vn-N-ethvl-2.3-OWl-methviethvlideneV6-DHib6furanuronam 

using 2,2-dimeth^-1,3-propanediamine as the nucleophile as in entry 2 in Table 
3 below. The product had MH+= 629. 

3) ff1cx.2B.3BW+MM42-yf3-acetvlamino-2-hvdroxvcvdopentvl>aminoT-6-ff2.2- 
diphenylethvnaminol-QHH3urin-9-vn-1 -deoxv-N-ethvl-2.3-0-f 1 - 
methvlethvlideneV-6-D-ribofuranuronamide. using [(1ot,2p,3p>-(+/-)J-3- 
aoefylamino-2-hydroxy(^CY)entylamine'l as the nucleophile as in entry 3 in 
Table 3 below. MH+=685. 

1 . FLVince and S.Daluge. J.Med.Chem.. 1 974. 17. 578 



TABLE 3 



Entry 


2-chloropurine 

g 


nudeophile 

a. 


OMSO 
ml 


temp, 
oc 


reaction 
time 


1 


0.30 


0.395 


1.5 


140 


1.5h 


2 


0.30 


0.54 


1.5 


140 


1.5h 


3 


0.20 


0.25 


0.8 


140 


18h 



EXAMPLE 33 

(transV1424f4-Aminocvdohexvl)amino]-64(2.2<liphenvlet^^ 

9-vn*1<>eoxv-N-ethvl43"DHibofuranurbnamide 

(trans}-142-{(4-AmirK)cydohexyl)aminoJ6^(2,2<lip 

yl]-1 -<ieoxy-N-ethy!-2,3-0-( 1 -methylethylidene)-p-DHibof uranuronamide 

(0.277g) was treated with trifluoroacetic acid (2.0ml) and water(0.5ml). The 
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mixture was swirled until a solution had formed, then it was left to stand at 21 
for 2h. The reaction mixture was evaporated in vacuo to a residue which was 
purified by preparative HPLC (30 to 70% acetonitrile) to give the title compound 
(0.24g) as a yA\\ie foam, MH+=601; nmr{5.DMSO-d6) 1.00(t,3H). 1.40(m.4H).- 
2.00(m.4H). 3.10(m.3H). 3.70(m.1H), 4.15(m.3H). 4.30(s.1H). 4.55(m.5H). 
5.80(d,1H), 7.15to7.40(m.10H). 7.80(m.3H). 8.15(m,2H). 

Similarly prepared were: 

m-r24f3-AminoproDV»aminol-6-ff2.2-diDhenvlethvl>aminoT-9HHaurin-9-vll-1- 
deoxv-N-ethvl-e-D-ribofuranuronamide. from the product from entry 1 in Table 3 
above, as in entiy 1 in Table 4 below. The product hadiyflH+=561 . nmr(5,DMS0- 
d6) includes 1.90(m,2H),.2.85(m,2H), 3.15{m.2H). 

2^ 1.deoxv-g4f2.2-dimethvl-3-aminoDroDvl^amino1-6-ff2.2-diDhenvfethvl^aminoT- 
9H-ourin-&-vn4^-ethvl-a-D-ribofuranuronamide. from the product from entry 2 in 
Table 3 above, as in entry 2 in Tabje 4 below. The product had MH^=589. 
nmr(6,DMSO-d6) includes 0.95(m.9H), Z70(m,2H). 3.05 to 3.45(m.4H). 

3) f(1a.2B.3BW4-MM424(3-Acetvlamino-2-hvdrDxvcvdoDaTtvlteminoT-6-ff2.2- 

diDhenvlethvl^aminoV9H-ourin-»vn-1-deoxv-4^thvl-B4>-ribofura 

from the product from entry 3 in Table 3 above, as in entry 3 in Table 4 below, 

MH+=645; nmr(5,DMSO-d6) includes 1.32 to 1.62(m,2H), 1.78 to 1.98(m.1H). 

1.82(s,3H), 2.07 to 2.28(m.1H), 3.89(br.s,1H). 4.1(m.1H), 4.65(br.s.1H), 

4.92(br.s,1H), 6.51(br.s.1H), 7.57(d.1H), the last three signals being 

exchangeable with D2O. 



TABLE 4 



Entry 


starting material 
0- 


trifluoroacetic 
add. ml 


water 
ml 


reaction 
time 


1 


0.2275 


2.0 


0.5 


1.5h 


2 


0.2644 


ZO 


0.5 


1.5h 


3 


0.098 


1.0 


0.1 


2h 



EXAMPLE 34 
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142-(Cvclopentvlamino)-64f2.2-diphenvlethvI)aminoV9H-purirv^^ 
ethvl-B-DHibofuranuronamide 

A mixture of 1-{2-chloro-64(2,2KJiphenylethyl)amino]-9H-purirH9"yl]-1<^ 
ethyl-p-D-ribofuranuronamide (0.407g, 0.78mmol) and cyclopentylamine (6ml) 
5 was stirred and refluxed under nitrogen for 26h. Sodium hydrogen carbonate 
(O.eoOg) was added and the mixture was stirred at 21^0 for 0.5h. The mixture 
was evaporated and purified on flash silica eluting with 
dichloromethane:ethanol:0.880 ammonia (75:8:1) to give an impure product 
which was purified on flash silica eluting with 2 to 5% methanol in ethyl acetate 
10 to give a product which was triturated with ether to give the title compound 
(0.205g) as a white solid, m.p. 122 to 128^0. Found C,64.8, H,6.7, N,17.0%: 
C51 H37N7O4 requires C,65.1 , H,6.5, N, 17.15%. 

Simiiariy prepared was: 

,15 f1R4ransV1-deoxv-1464f2.2-diphenvlethv»aminol-2-ff2- 

hvdroxvcvdopentvl)aminoV9H-purirh9'Vn4^thvl-B4^^ from 
the 2-chloropurine (0.35g) and (R)-(trans}-2-amtnoc7ciopentano|1 (I.Og) at 
130OC: for lOh- The product was purified on silica eluBng with ethyl 
acetatermethanol 19:1 and then on silica eluting with 

20 dichioromethane:methanol:0.880 ammonia (100:8:1). The product had m.p. 122 
to 130^0. Analysis found C.62,6. H.6.2. N.16.2%: C3iH37N705.a4H20 
requires C,62.6. H,a4. N,16.5%. 

1. LE-Overman and S.Sugai, J.Org.Chem.. 1985. 50, 4154 

25 EXAMPLE 35 

1 -Deoxv-1 464f2.2Kiiphenvlethvl)aminoT-24(24ivdroxvphenviteminoV9HH3urin- 
9-vn4l-ethvl-6-DHitx>furanurDfiami 

A mixture of H2-chloro-64(2,2-<liphenylethyl)aminoJ-9H-purin-9-yl]-1<leo 
ethyl-p4>-ribofuranuronamide (0.20g, 0.38mmol), 2-aminophenol (0.20g, 

30 1.83mmoI), 1,8-diazabicydo[5.4.0]undeo-7-ene (0.052ml, DBU) and 
dimethyisulphoxide (1ml) was stirred and heated at 140^0 under nitrogen for 
6h. and then left at 21^6 overnight The modure was partitioned t>etween ethyl 
acetate (200ml) and water (40ml). The aqueous layer was extracted with more 
ethyl acetate (50ml) and the total organic solution was washed (water, 20ml), 

35 dried (Na2S04) and evaporated. The residue was purified on flash silica eluting 
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with dichloromethaneimethanol (19:1), and then by preparative TLC (20 x 20cm 
plate with 2fnm layer of Kieselgel 60 F254; Art 5717) in dichloromethane:ethyl 
acetate:ethanol 9:9:2, and then by preparative HPLC (30 to 70% acetonitrile) to 
give the title compound (0.01 Bg) as a txeam foam, MH'*'= 596. Analysis found: 
C,52.2. H,4.3, N,11.8; C32H33N7O5.2CF3CO2H requires C,52,5. H,4.3. 
N,11.9%. 

Similarly prepared was: 

1 -deoxv-l 464f 2.2-<jiphenvlethvlteminoV24f 44ivdrDXVDhenvi)aminol'9H-Durin-9- 
vIl-N-ethvl-B-D-ribofuranuronamide from the .2-chIoropurine (0.1 35g), 4- 
aminophenol (0.135g), DBU (0.035ml) and DMSO (O.Sml) at 140^6 for 10h.The 
product was extracted into dichloromethane, and purification was by preparative 
TLC and preparative HPLC (same system as atx)ve). The product had MH''"= 
596 and nmr(5.DMSO-d6) including 7.09(d,2H) and 7^7(d^H). 

EXAMPLE 36 

1 -Deoxv-1 464f 2.2<fiDhenvlethvlteminoT-24r2-f 1 HHrnidazoM-vltethvlTaminol- 
9H-purin-9-vn-N-ethvt-B4)HibofiJ^ hvdrochloride saft 

A solution of 142'<:hloro-6-[(2,2*<liphenylethyl)£unino]-9H-pu^ 
ethyl-p4)-dbofuranuronamide (p.155g,^ and histam'me (0.22g) in 

dimethylsulphoKide (1.5ml) was heated at IZO^C for 16h. The mixture was 
cooled and diluted with ethyl acetate (50ml) then washed with water (50ml). The 
aqueous phase was extracted with ethyl acetate (50ml) and the ccmibined 
organic phase was washed with water (50ml), dried (MgS04) evaporated to 
leave a solid which was treated, with 2N hydrochloric add (2ml) in methanol 
(30ml) and the solution was evapwated to leave the title compound (0.15g,80%) 
as a solid, MH+=598. nmr(6.DMSO-d6) includes 1.02(t,3H), 3.0(m,2H), 
3.13(m^H). 3.7(m^H). 4.2(m.2H), 4.85(s.1H). 4.55(m,3H), 5.9(d,1H), 7.1- 
7.6(m.12H). a45(s,1H). 9.05(s.1H). 14.3(m.1H). 

EXAMPLE 37 

N464f2.2-Diphenvlethvl)aminoV94N-ethvl-2.3-0-<1-methvlet^^ 
riboftjranuronamidosvn-9H-purin-2-vlH--phenvlalanine. 1,1-dimethvlethvl ester 
and 
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N464f2.2-diphenvleth>^)aminoV94N-ethvl-2.3-0-(1-methvtethvli 
ribofuranuronamidosvlT-9H-purin-2-vlH)-phenvlalanine. 1.1-dimethvlethvl ester 
A mixture of H2K*iIoro-6^(2,2<liphenylethyl)aminol-9Hi>urin-9-yll-1<leo^^ 
ethyl-2.3-0(1 -methylethylideneHH>^ibofu^arluronaml^ (0.402g,0.71 4mmol) 
5 and L-phenylalanine 1 ,1-dimethyIethyl ester (0.3g) was heated at 130OC for 17h 
when more amine (0.4g) was added. Heating was continued for a further .29h 
then more amine (0.37g then 0.4g after 3h) was added and the reaction left for a 
further 74h at ISCPC. The cooled residue was purified by flash chromatography 
using 70% ethyl acetate in cydohexane and preparative HPLC (70^100% 
10 acetonitrile) and the resultant solution brought to pH 8 with sodium hydrogen 
cart>onate. The mixture was reduced in volume and the product was extracted 
with ethyl acetate(3x75ml) in the presence of salt solution. The extract was dried 
and evaporated to give the mixture of title compounds (O^g) as a solid, 
MH+=748. 

. 15 

EXAMPLE 38 

N464f2.2-Ciphenvlethvl)aminoV9-fN-ethvl-fl4>Hribofuranur^ 
purirv2-vn-L-pherTvlalan}ne and 
N464f2,2KliphenvlethvtteminoV94N-ethvl-6-4>fibofi^ 
20 purirv-2-vn4>i)herTvla!anrr}e 

A solution . of N46^(2^KlipheriyIethyl)aminol-9^N-ethyl-2.3-^ 
methylethylidene)-p4)Hibofuranuronamido 

l.lKlimethylethyl ester and fH64(2.2KliphenylethyI)amino}-9^N-ethyI^ 

methylethyIidene)-^-DHibofuranuronamidosy^ 
25 1.1-dimethylethyl ester (0.152g,0.203mmol) in 9:1 trifiuoroacetic addnvater 

(5mi) was kept at room temperature for 3.5h then evaporated to give a solid 

which was purified by preparative HPLC (48% acetonitrile isocratic). 

Isomer 1 (a019g.14%) had MH-^=652, nmr(5.DMSO-<i6) indudes 0.98(t,3H). 

3.0-3.2(m.4H). 4.0-4. 15(m,3H). 4^7(bs.1H). 4.5^.65(m.2H). 4.7-4.8(m,1H). 
30 5.81(bd,1H). 7.1-7.4(m.15H), 8.05^.1 5(bs.1H). 

Isomer 2 (0.0466g.35%) had MH+= 652. nmr(5,DIVISO-d6) indudes 0.8- 

0.95(m,3H). 3.0"3.2(m,4H), 4.0^.15(m,3H). 4.25(bs,1H). 4.5S4.7(m.2H). 4.7- 

4.8{m.1H). 5.8(bd,1H), 7.1-7.4{rn.15H). 8,05^.1 5(bs.1H). 

35 EXAMPLE 39 
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aransV142-ff4-Aminocvclohexvnaminol-6-ff2.2-diphenvlethv»amino]-9H-purin- 
9-vtM -deoxv-N-ethvl-B-D-ribofuranuronamide 

A solution of H2-<iiloro-6-I(2.2-diphenylethyl)amlnol-9H-purin-9-yl]-1-deoxy-N- 
ethyl-p-O-ribofuranuronamide (18.0g,0.0344mole) in dimethylsulphoxide 
5 (lOOmi) was heated at 120° under nitrogen with trans-<^clohexane-1 ,4-diamine 
(29.5g, 0.258mole) for 48h. The cooled mixture was diluted with ethyl acetate 
(II) and water (500ml). The aqueous phase, which contained a considerable 
amount of oil, was separated from the ethyl acetate. The water was decanted 
from the oil and then extracted with ethyl acetate (100ml) and the ethyl acetate 

1 0 solutions were combined, dried (MgSCM) and evaporated to leave a froth (9.2g). 
The oil was dissolved in ethanol (500ml) and the solution was evaporated to 
leave a solid which was dried in vacuo. The solid .was leached with ethanol 
(3x200ml) and the filtered solution was evaporated in vacuo to leave a froth 
(11,1g). The two product fractions were confined and purified by column 

15 chromatography on flash silica eluted with didiloromethane:ethanol:0.88 
ammonia (30:8:1) to give the title compound (17.11g). Ihe product had 
nmr(6.CDCl3) Including 1.1(t,3H), 1.1-1.35(m.4H).1.75-1.95(m,2H). 1.95- 
2.2(m,^). 3.05-3.25(m.1H). 3.2-3.5(m.1H), 4.5-4.8(m.1H). 4.1-4.3(m.2H). 
4.35(t.1H), 4.5(d.1H). 4.67(d,1H), 4.8(m.2H), 5.7-5.9(m,1H). 5.8(d.1H). 7.1- 

20 7.4(m.10H). 7.47(s.1H). 

EXAMPLE 40 

ffransV1424f4-Aminocvdohexvltemino1-64f2.2^phenVtethvltem inoV9H-Purin- 
9-vn-lKieoxY4»l-ethvl-e-l>^t)ofuranuronamtde hvdrochloride 

25 A solution of (t^ans)-1^2-I(4-Aminocyclohexyl)amino]^(2,2- 
dlphenylethyl)aminol-9H-purin-9^1-<Jeoxy-N-«thyl-p-D.ri^^ 
(ll.OSg, 0.0184mole) in ethanol (120ml) was stired during the' addition of 1M 
hydrogen chloride in ether (18.4ml. 0.0184mo!e). An initial precipitate 
redissoked on complete addition and the mixture was stirred for 15 min t>ef6re 

30 ether (400ml) v^ras added. The resulting predpitate was stirred for a further 15 
min then collected by filtration under nitrogen and dried in vacuo at 60O over 
phosphonis pentoxide. The solid (10.1g) was crystallised from isopropanol 
(120ml) to give the title compound (7.95g). The product had MH+=601. 
nmr(5.DMSCW6) includes 1.0(t.3H). 1.2-1.5(m.4H). 1.9-2.1(m.4H). 2.9- 

35 3.1(m.1H). 3.0-3.3(m.2H). 3.6^.8(m.1H). 3.9-4.2(m.2H). 4.1-4.2(m.1H). 
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4.25(s.1H). 4.5^.6(m.1H). 4.&4.7(m.1H). 5.4-5.7(m.2H). 5.8(d.1H). 6.2- 
6.4(m.1H). 7.1-7.4(m,10H), 7.95(bs.1H). 7.8-8.2(in.3H). 

EXAMPLE 41 

1-Deoxv-1464r2.2-diDhenvlelhvl)amino1-24r2-f1-methvl-1H-imidazol^ 
vl^ethvllaminoVN-eth\4-9H-purin-9-vl1-B-DHibofuranuronamide 
A solution of sodium hydroxide (242mg. 6.05mmol) in methanol (20ml) was 
added to a suspension of 1-methylhistamine dihydrochloride (600mg. 
3.029mmoi) in methanol (lOmt). The mixture was stinred for 0.5h to give a fine 
precipitate. The mixture was blown dry with r^itrogen. A solution of 1-{2-chloro-6- 
[(2.2•diphenyiethyl)amino^9Hi3urin-9-ylH-cteoxy-^l-ethyl•^- 
ribofuranuronamide (253mg, 0.484mmol) in dimethylsulphoxide (2ml) was 
added and the mixture was heated at 125° for 24h tinder nitrogea The cooled 
mixture was partitioned between ethyl acetate (50ml) and water (20ml). The 
aqueous phase was extracted with ethyl acetate (20ml) and the combined 
organic phase was washed with water (50ml), dried (MgS04) and evaporated to 
leave a solid which was purified by preparative HPLC (30-70% acetonitrile) to 
give the title compound f251mQV The product had MH+=612, nmr(5.DMSO-d6) 
Includes 1.0(t.3H). Z95-3.05(m,2H). 3.05^.25(m,2H), 3.5-3.85(m.2H), 
3.8(s.3H). 4.38(s.1H). 4.6^.65(m,2H). 5.85(d.1H). 7.15-7.4(m.10H), 7.45(s.1H). 
8.13(s.1H), 8.1-8.3(m.1H). a95(s,lH). 



. Similarly prepared were: 

1 ) 1-deoxv-1464f2.2>diphenvlethvnaminoV24r2--f3-methvl-3H-lmida2oM- 
vl)ethvl]aminoT-9H-Purin-&-vn-N-ethvl-e4)-ribofi^ using 3- 

methylhistamine (prepared by t>asification of the dihydrochloride) as the 
nudeophile as in entry 1 In Table 5 below. The product was purified by 
preparative HPLC (30 to 70% acetonitrile). The product had MH'''=612. 
nmr(6.DMSO-d6) includes 1.0(t.3H). Z85-3.05(m.2H). 3.05^.25(m.2H), 3.55- 
3.85(m.2H). 3.78(s.3H). 3.95-4.1 5(m.2H). 4.18 and 4.3 (bs.3H). 4.45- 
4.65(m,2H), 5.85(d.1H). 7.15-7.4(m.10H). 7.48(s.1H). 8.1-8.3(m.2H). 9.0(s.1H). 



2) 1 -deoxv-1 464f2.2-diphenvlethv»amino1-2-ff2-( 1 H-imidazol-2-vl)ethvnamino1- 
9H-purin-9-vlV-fJ-ethvl-6-D-ribofuranuronamide using 2- (1H-imlda2ol-2- 
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yi)ethyiamine'' (prepared by basification of the dihydrochloride) as the 
nucieophile as in entry 2 in Table 5 below. The product was purified by 
preparative HPLC (25 to 56% acetonitrile over 14 min. then to 90% at 16 min.). 
The product had MH+= 598, nmr(5.DMSO-d6) includes 0.91 (t.3H), 3.90- 
4.05(m,2H). 4.10-4.16(m,1H). 4.45-4.55(m.2H). 5.77(d.1H). 7.10-7.30(m.12H). 
7.40-7.50(m.2H), 8.00-8.1 0(m.2H). 

1 . Durant, G. J. etal. Chem. Comm .. 1 968. (2), 108-1 1 0. 

3) 1 -deoxv-1 -f64(2.2-d>phenvlethvnamino1-2-f f ( 1 H-imidazoM-ynmethvllaminoT- 
9H-Durin-9-vnN-ethvl-fl-D-ribofuranuronamide using (1H-imidazol-4- 
yl)methylamine'l (prepared by basification of the dihydrochloride) as the 
nudeophile as in entry 3 in Table 5 t}elow. The product -was purified by 
preparative HPLC (25 to 56% acetonitrile over 14 min. then to 90% at 16 min.). 
The product had MH'^= 584. nmr(5,DMS0^) includes 1.07(t,3H). 3.10- 
3.30(m.2H). 4.00-4. 10(m.2H), 4.22H4.27(m,1H). 4.34(bs,1H). 4.50-4.70(m.4H). 
5.92(d.1 H). 7.20-7.40(m.14H). 7.51(s.1H). 8.20(bs.1H), 9.05(bs.1H). 

1. Tunier, R. A., Huebner, C. F. and Scholz. C. R., J. Am. Chem. Soc.. 1949, 
21 2801-2803. 

4> 1^eoxv-146-ff2.2-diPhenvlethvl^aminoV24r3-f 1 Hnmidazol-^ 
vt>DrDPvllaminoV9HH)urirv^n4^-ethvl-^-DwiTx)^^ using 3-<1H- 

imidazoM^Opropylaminel (prepared by t>asification of the (^hydrochloride) as 
the rujcleophile as in entry 4 in Table 5 below. The product was purified by 
preparative HPLC (25 to 56% acetonitrile over 14 mla then to 90% iat 16 min.). 
The prtxkict had MH^^^ 612. nmr(S.DMSO^) includes 1.01 (t.3H). 1.90- 
Z00(m,2H). 2.70(bt.4H), 3.10^.25(m.2H). 4.0(M.10(m.2H). 4.15^.24(m,1H). 
4.30(s.1H). 4.55-4.65(m.4H). 5.84(d.1H). 7.15-7.35(m,10H). 7.42(s.1H). 
8.12(s.1H). 8.15-8.25(m.1H), 8.98(s.1H). 

1. Adger, B. M. and Surtees. J., Svnth. Comm. . 1987, 17(2), 223-227. 

5) 1 -deoxv-146-ff2.2-diphenvlethvl^aminoT-2-fff 1 H-imidazol-l -vnethvllaminoT- 
9H-ourir>-9-vn-N-€thvl-8^>-ribofuranurDnamide using 2-(1H-imidazol-1- 
yl)ethylamine1 (prepared by t)asification of the dihydrobromide) as the 
nucieophile as in entry 5 in Table 5 below. The product was purified by 
preparative HPLC (27 to 54% acetonitrile over 14.5 min.). The product had 
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MH+= 598. nmr(5.DMSO-d6) includes 0.98(t.3H), 3.05-3.20(m.2H), 4.00- 
4.10(2H), 4.15-4.25{m.1H). 4.27(bs.1H), 4.38-4.48(m,2H). 4.5a4.62(m,2H), 
5.83(d,1H), 6.74-6.85(m.1H), 7.15-7.40(10H). 7.60-7.70(m,2H). 7.72(s.1H), 
8.10^.20(m.2H). 9.05(bs.1H). 
5 1 . Cuadro, A. M. et a!.. Svnth. Comm.. 1 991 , 21(4). 535-544. 

6) 1 -deoxv-1 46-f f 2.2-diDhenvlethvnamino1-2-ff2-/Pvrid-3-vt)ethvilamino1-9H- 
puTin-9-vn-N-ethvt-6-D-ribofuranuronamide using 3-{2-aminoethyl)pyridine1 as 
the nucieophile as in entry 6 in Table 5 below. The product was purified by 

10 preparative HPLC (20 to 60% acetonitrile). The product had MH''"= 609, 
nmr(6.DMSO-d6) includes 1.0(t.3H). Z95-3.25(m.4H). 3.55-3.8(m.2H). 
5.87(d.1H). 7.15-7.4(m.10H). 7.8(dd.1H). 8.0^.5(m,3H). 8.65-8.8(m.2H). 

1. Soeda, Y. and Yamamoto, I., Aor. Biol. Chem. fTokvo). 1968, 32(6). 747- 
752. 

15 

7) 1-deoxv-1 -f64f2.2-diphenvlethvllaminoV24r2-<pvrid4-vl)ethvllaminoV9H- 
purirv9-vll4^-ethvl-B-D-ribofuranurorTamide using 4-(2-afninoethyl)pyridine'l as 
the nudeophtle as in entry 7 in Table 5 below. The product was purified by 
preparative HPLC (25 to 47.5% acetonitrile). The prockict had MH'^= 609. 

20 nmr(5.DMSO-d6) includes 1.09(t.3H). 3.00-3.22(m.4H). 4.0a4.10(m.2H), 4.15- 
4.21(m.1H). 4.3Q(bs.1H), 4.52-4.62(m^H). 5.83{d,1H), 7.15-7.35(m.10H). 
7.81(d;2H), 8.10i.25(m^H). 8.71(d^). 
1. Magnus. G. and Levine. R., J. Am. Chem. Soc. 1956, 28, 4127-4130. 

• 25 8) 1-deoxv-1-f6-ff2.2-diphenvlethvlteminoV2-rrfpvrid-3-vnmethvnaminoV9H- 

purin-9-vn-N-ethvl-B-D-ribofuranuronamide using 3-aminomethylpyridine as the 
nucieophile as in entry 8 in Table 5 below. The product was purified by 
preparative HPLC (25 to 56% acetonitrile over 14 min. then to 90% at 16 mia). 
The product had MH+= 595, nmr(5.DMSCW6) includes 1.01(t.3H). 3.10- 
30 3.25(m,2H). 4.29(d,1H), 4.40-4.56{m.3H), 4.65-4.72(bs.2H). 5.83(d.1H). 7.10- 
7.30(m.10H). 7.75-7.81(m.2H), 8.13-8.30(m.3H). 8.68(d.1H). 8.75(bs.1H). 

9^ 1 -deoxv-1 46-rf2.2-diphenvlethvnaminoT-2-n2-{1 H-1 .2.4-triazol-3- 
vl)ethvllamino1-9H-purin-9-vn-N-ethvl-6-D-ribofuranuronamide using 3-(2- 
35 aminoethyl)-1.2.4-triazole1 {prepared by basification of the dihydrochloride) as 
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the nucleophile as in entry 9 in Table 5 below. The product was purified by 
preparative HPLC (20 to 65% acetonitrile). The product had MH+= 599. 
nmr(5.DMSO-d6) includes 1.01 (t.3H). 3.00-3.20(m.4H). 4.35(d.1H).4.50- 
4.65(m.3H). 5.87(d.1H). 7.10-7.40(m.10H). 8.20-8.50(m,3H). 
5 1. Ainsworth, C. and Jones, R., J. Am. Chem. Soc. 1953, 75, 4915-4918. 

1 0) 1 -deoxv-1 -f6-f r2.2-diphenvlethvl)amino1-2-fr2-n H-1 ■2.4-triazot-1 - 
vnethvnarTiinoV9H-purin-9-^vn-tj-ethvl-B-D-ribofuranuronarnide using 1-{2- 
aminoethyl)-1,2.4-triazole'l (prepared by basification of the dihydrobromlde) as 
10 the nucleophile as in entry 10 in Table 5 below. The product was purified by 
preparative HPLC (29 to 51% acetonitrile). The product had MH+= 599, 
nmr(5.DMSO-d6) includes 1.00(t.3H). 3.10-3.20(rn.2H). 5.85(d.1H). 6.80- 
6.95(m.1H), 7.10-7.40(m,10H). 8.00(bs,1H). 8.16(m.2H), 8.47(bs.1H). 
1. Cuadro. A. M. et al .. Svnth. Comm.. 1991, 21(4), 535-544. 

15 

1 1 >1-deoxv-1-f2-ff/5-amino-1 H4etrazol-1-vl)ethvnaminol-6-ff2.2- 
diphenvlethvlteminoV9H-Puriri-9-vn-l^thvl-64)-ribofuranuronamide using 1-(2- 
aminoethyi)-5-amino-1H-tetFazole (prepared by basification of the 
dihydrobromide) as the nucleophile as in entry 1 1 in Table 5 below. The product 
20 was purified by preparative -HPLC (40 to 60% acetonitriie). The product had 
MH+= 615. nmc(5.DMS0^) irwAides 1.03(t.3H). 3.05-3.25(m.2H), 4.0- 
4.3(m,2H). 4.38(bs.1H), 4.45-4.6(m.1H), 4.5&4.75(m,2H). 5.87(d,1H). 7.1- 
7.4(111.1 OH), 8.3(bs.1H). 

25 12 UtransV1-deoxv-1-r24f4-N.N-dimethvlaminocvclohexvlteminoT6-ff2.2- 

diphenvlethvf)aminoV9H-Pur1n-9-vn-N-ethvl-6-D-fitK>furanurdriamide using 4- 
(N,N-dimethylamino)c7clohe}^amine as the nucleophile as in eritry 12 in Table 
5 below. The product was purified by column chromatography on silica eluted 
with dichloromethane:ethanot:0.88 ammonia (30:8:1) then preparative HPLC (30 

30 to 70% acetonitrile). The product had MH''"= 629, nmr(5,DMSO-d6) includes 
1.0(t,3H), i:2-1.6(m.4H). 1.95-2^m.4H). 2.75(s,6H), 3.05-3.3(m.3H), 3.6- 
3.85(m,1H), 4.0-4.1 5(m.2H). 4.1S4.25(m,1H). 4.3(s.1H). 4.4-4.75(m,2H). 
5.85(d,1H), 7.15-7.45(m,10H). 8^(bs.1H), 9.5(m.1H). 
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13 n-deoxv-142-ff(4-amino-ovrimidin-5-vnmethvl1aminol-64r2.2- 
diphenvleth\^teminoV9H<>urin-9-vn-N-ethvl-6-D-ribofuranuronamide using 4- 
amino-5-aminonriethyf-pyrimidine'' as the nucieophile as in entry 13 in Table 6 
below. The product was purified by column chromatography on silica eluted with 
5 dichloromethane:ethanol:0.88 ammonia (30:8:1) then preparative HPLC (20 to 
60% acetonitrile). The product had MH+= 611, nmr(5.DMSO-d6) includes 
1.0(t.3H). 3.05-3.25(m.2H). 4.17(m.1H). 4.3(s.1H). 4.35-4.45(m.1H). 4.45- 
4.6(m.2H), 5.85(d.1 H). 7.0-7.4(m.10H). 8.05-8.2(3H). 8.7(s.1 H). 

1. Neef, H., Kbhnert, K. D.. Schellenberger. A. J. Prakt. Chem .. 1973, 315(4). 
10 701. 

14^ 1-deoxv-1-f6-f(2.2-diDhenvlethvnaminoT-2-ff2-<2-<nethvl-1H-imidazol-4- 
vl)ethvnaminoV9HHPurin-9-vn-N-ethvl-6-P-ribofuranuronamide using 2-(2- 
methyi-1H-imidazoi-4-yl)ethyiamine1 as the nucieophile as in entry 14 in Table 
5 below. The product was purified by preparative HPLC (25 to 46% acetonitrile 
' 15 over 11.5 mia). The product had MH+= 612, nmr(5,DMSO-<16) includes 
1.0(t.3H). 2.B5-3.0(m,2H). 3.1-3.25(m^H), 3.5-3.7(m.2H). 4.0-4. 15(m.2H), 4.15- 
4.25(m.1H). 4.3(s.1H). 5.82(d.1H). 6.8-7.05(m.1H). 7.1-7.4(m.10H). 7.8- 
8.0(m.1H). 8.1-8.3(m.2H), 13.7-13.8(bs.1H). 13.85-14.0(bs.1H). 

1. Dziuroh, P, and Schunack. W. Eur. J. Med. Chem.-Chimica Therapeutica. 
20 1975.10(2)129. 



TABLES 



Entry 


2-chloropurine 
fl. 


nudeophiie 
s. 


DMSO 
ml 


temp. 
OC 


reaction 
time 


1 


0.253 


0.6 (HCi salt) 


2.0 


130 


24h 


2 


0.250 


0.439(HCI salt) 


1.0 


130 


20h 


3 


0.203 


0.45(HCI salt) 


1.5 


130 


25h 


4 


0.117 


0.230(HCi salt) 


1.0 


120 


24h 


5 


0.250 


0.655(HBrsalt) 


0.5 


130 


19h 


6 


0.254 


0.3 


2.0 


120 


24h 


7 


0.250 


0.292 


1.0 


130 


22h 


8 


0.200 


0.154 ml 


1.0 


125 


20h 


9 


0.200 


0.318(HCI salt) 


1.0 


130 


20h 


10 


0.250 


0.655(HBrsalt) 


0.5 


130 


42h 
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11 


0.171 


0.209 


0.7 


120 


24h 


12 


0.368 


0.5 


1.5 


145 


16h 


13 


0.275 


1.0 


2.0 


120 


20h 


14 


0.350 


0.42 


1.5 


130 


16.5h 



EXAMPLE 42 

1 -Deoxv*1 424f24f aminoiminomethvi)amino]ethvnaminoT-64f 2.2- 
diphenvlethvi)amino^9HH3urirv9-vlVN-ethvl-^-[>^^bofu 
5 A solution of H2K*jloro-6-[(2,2-diphenylethyl)amino]-9H-purin-^^ 

ethyl-p-D-ribofuranuronamide (0.382g, 0.73mmol) in dimethylsulphoxide (2.5ml) 
was heated at 125^ for 18h with ethylenediamine (I.ISg, 19.2mmol) under 
nitrogen. The cooled mbcture was partitioned between ethyi acetate (50ml) and 
wiater (50 ml) and the aqueous phase was separated, extracted with ethyl 

10 acetate (20mi) and the extract was combined with the organic phase from the 
partitioning. The organic solution was dried (MgS04) and evaporated to leave a 
brown froth (0.373g). This froth (0.353g) was dissolved in 50% aqueous 
methanol (20ml) and the solution was heated at 50^ with pyrazoIe-1- 
cartx>xamidine hydrochloride (O.OSSg. 0.675mrrK)l) for 18h. More pyrazole-1- 
:^ 15 cart>oxamidine hydrochloride (0.099g. " 0.675mmol) and imidazole (0.048g, 
0.705mmol) were added and the reaction was heated at 50^ for a ftirther 16h. 
The mixture was evaporated to leave a red oil which was purified t>y preparative 
HPLC (20-60% acetCHiitrile) to give the frtle compound (0.23g) as a solid from 
ether. The product had MH+=589, nmr(5,DMSO-d6) includes 1.02(t,3H). 3.05- 

20 3.25(m.2H) 3.3-3.5(m.2H). 3.«.6(m.1H). 4.8(s,1H). 4.6-4.7(m,2H). 5.85(d,1H). 
7.15-7.4(m.10H). 7.57(m.1H). 8.12(s.1H), 8.1^.25(m.1H). 

EXAMPLE 43 

1 -DeoxV"1 424f 34 (aminoiminomethvllaminolDrDPvnaminoT-64f 2.2- 

25 dit>henvlethvi^aminoV9H-ourin-9-vtRJ-ethvl-B4)Hib^ 

A solution of 1-{2-<*iloro^(2^Kliphenylethyl)aminol-9H-purin-9-yl]-1-deoxy-N- 
ethyl-p-D-ribofuranurOTamide (0.310. 0.592mmol) in dimethylsulphoxide (2ml) 
was heated with 1,3-diaminopropane (0.542g, 7.31mmol) at 120^ for 24h. The 
cooled mixture was partitioned t>etween ethyi acetate (50ml) and water (50mi) 

30 and the aqueous phase was separated and extracted with ethyl acetate (20ml). 
The combined ethyl acetate solution was washed with water (20ml), dried 
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(MgS04) and evaporated to leave a froth (0.302g). This froth (0.3g)was 
dissolved in 50% aqueous methanol (20ml) and the solution was heated at 
reflux with pyrazole-1-carboxamidine hydrochloride (0.099g, 0.675mmol) and 
imidazole (0.05g, 0.734mmol) for 18h. More pyrazole-l-carboxamidine 

5 hydrochloride {0.099g, 0.675mmol) was added and heating was continued for a 
further 24h, The mixture was evaporated to leave a solid which was purified by 
preparative HPLC (20-60% acetonitrile) to give the title compound (0.202g) as a 
solid from ether. The product had MH''"= 603, nmr(5,DMSO-d6) includes 
1.02(t,3H), 1.7-1.9(m.2H), 3.0S3.25(m,4H), 3.3-3.5(m,2H), 4.1S4.25(m,1Hj; 

10 4.8(s.1H), 4.S4.7(m,2H). 5.85(d.1H), 7.15-7.4(m.10H). 7.5-7.65{m.1H), 
ai2(s.1H), ai"8.25(m,1H). 

EXAMPLE 44 

Tne effects of compounds of the invention on fMLP activation of O2" generation 
15 The potential for compounds of formula (i) to inhibit leukocyte function was 
examined by measuring the ability of the compounds to inhibit superoxide (O2') 
generation from neutrophils stimulated with fMLP following the procedure 
described by W. Busse etal. in J. Allergy Clia immunology, 83f2) Part 1, 400- 
405 (1989). In this test the deprotected compounds of the specific examples 
>0 were shown to inhibit O2* generation. Thus, for example, compounds of 
Examples 2, 5. 7. .10. 12. 14. 15. 19. 21. 21(3). 21(4). 21(5). 21(6). 21(7). 21(8), 
21(11). 21(12). 21(13). 21(14). 21(15). 21(16). 21(21). 21(22), 21(23). 21(25). 
21(26). 21(31). 21(36). 21(37). 27, 27(2). 29. 31. 31(1). 33. 33(3), 34(1), 41. 
41(2). 41(4). 41(9). 41(12). 41(14). 42 and 43 were at least as active as NECA 
15 in this study. Indeed, the compound of Example 33 is 25 times more potent than 
NECA in this study. 

AntioerHnduced luno eosinophil accumulation in sensitised guinea pios 
Ovalburhin-sensitised guinea pigs were dosed with mepyramine (Img/kg ip) to 

iO protect against anaphylactic bronchospasm. A compound of the invention was 
then given ip 30 minutes before ovalbumin challenge (30 minutes breathing of 
an aerosol generated from a 50\igfm\ solution of ovalbumin). A second dose of 
test compound was administered 6 hours after the first dose. Twenty-four hours 
after challenge, the guinea pigs were killed and- bronchoalveolar lavage 

35 performed. Total and differential cell counts were then made and the dose of 
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The following are examples of suitable formulations of compounds of the 
invention. The term "active ingredient" is used herein to represent a compound 
of the invention and can be, for example, the compound of Example 33. 

1. Injection for Intravenous Administration 



Sodium chloride may be added to adjust the tonicity of the solution and the 
pH may be adjusted, using add or alkali, to that of optimum stability and/or 
facilitate solution of the active ingredient Alternatively suitable buffer salts may 
be used. 

The solution is prepared, clarified and filled into appropriate size ampoules 
sealed by fusion of the glass. The injection is sterilised by heating in an 
autoclave using one of the acceptable cycles. Altennatively the solution may be 
sterilised by filtration and filled into sterile ampoules uruier aseptic conditions. 
The solution may be packed under an inert atmosphere of nitrogen or other 
suitable gas. 

2. Inhalation Cartridges 



The active ingredient is micronised in a fluid energy mill to a fine particle 
size range prior to blending with normal tat^letting grade lactose in a high 
energy mixer. The powder blend is filled into No. 3 hard gelatin capsules on a 
suitable encapsulating machine. The contents of the cartridges are 
administered using a powder inhaler such as the Glaxo Rotahater. 



Active ingredient 
Sodium Chloride BP 
Water for Injection BP to 



mg/ml 
0.5mg 



as required 
1.0ml 



Active ingredient micronised 
Lactose BP to 



mo/cartridge 

0.200 
25.0 
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3. Metered Dose Pressurised Aerosol 



A. Suspension Aerosol 

Active ingredient micronised 
Oleic Acid BP 

Trichlorofluoromethane BP 
Dichlorodffluoromethane BP 



mq/metered dose 
0.100 
0.010 
23.64 
61.25 



per can 
26.40mg 
2.64mg 
5.67g 
14.70g 



The active ingredient is micronised in a fluid energy mill to a fine particle 
size range. The Oleic Acid is mixed with the Trichlorofluoromethane at a 
temperature of 10 - IS^'C and the micronised drug is mixed into the solution >vith 
a high shear mixer. The suspension is metered into atumihium aerosol cans 
and suitable metering valves, dejivering 85mg of suspension, are crimped onto 
the cans and the Dichlorodifluoromethane is pressure filled into the cans 
through the valves. 



B. Solution Aerosol 

Active ingredient 
EthanoIBP 

Trichlorofluoromethane BP 
Dichlorodifluoromethane BP 



mq/metered dose 
0.100 
7.500 
18.875 
48.525 



per can 
24.0mg 
1,80mg 
4.53g 
11.65g 



.Oleic add BP, or a suitabte surfactant, e.g. Span .85 (sorbitan trioleate) may 
also be included. 

The active ingredient is dissolved in the ethanol together with the oleic acid 
or surfoctant if* used. The alcoholic solution is metered into suitable aerosol 
containers followed by the trichlorofluoromethane. Suitable metering valves are 
crimped onto the containers and dichlorodifluoromethane is pressure filled into 
them through the valves. 
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C. Alternative Suspension Aerosol 

mq/metered dose per can 

Active ingredient 0.100 24.0mg 

1,1,1,2-tetrafluoroethane 75.0 18.0g 

Oleic acid BP or a suitable surfactant may also be included. 

The active ingredient is dispersed in the propellant held as a liquid at high 
pressure and/or lov*r temperature. The resulting dispersion is then metered into 
suitable containers either at low temperatures prior to crimping a metering valve 
or by pressure filling through a pre-crimped metering valve. 
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CLAIMS 



1 . A compound of formula (I) 

NHCHjCHPhj 




(I) 



HO OH 

5 and salts and solvates thereof, wherein: 

r1 represents a hydrogen atom or a Cs^cydoalkyl or C-i^alkyl group; 
r2 represents a group selected from 
Q) Ca^cycloalkyl 

00 Cs^cycloall^ substituted by one or more groups (e.g. 1. 2 or 3 groups) 
10 which may be the same or different and are selected from C2.7acyiamino, 

guanidino, carboxyl, oxo and (CH2)pR3 (where p is zero or 1 and r3 is 
hydroxy. NH2, C-i^all^amino or diCi^lkylamino) 

(iii) pynrolidirv3-yj. 2-Qxopyrrolidin-4-yl, 2-0)a>pyrroUdin-5-yl, piperidin-3-yl or 
ptperidtn-4-yi in which the ring nitrogen atom is sut)stituted by hydrogen. 

15 Ci^alkyl or arylCi^lkyl (e.g. bens^) 

(iv) pyrrolidin-3-yl, piperidin-3-yl or piperidirHt-yi in which, the ring nitrogen 
atom is substituted by hydrogen. C-|^alkyl or arylCi^alkyt (e.g. benzyl) 
and one or more of the ring carbon atoms (e.g. 1, 2 or 3 ring cart>on 
atoms) is sut>stituted by the same or different groups selected from 

20 C2-7acylamino. guanidino. 0x0 and (CH2)pR^ (where p and r3 are as 

defined previously) 

(v) C3^cycloalkylC-| ^aikyl 

(vi) C3_8cycloalkylC-|-6alkyl in which one or more of the ring carix)n atoms 
(e.g. 1. 2 or 3 ring carbon atoms) is substituted by Vt\e same or different 

25 groups selected from C2-7acylamino, guanidino, carl>oxyl, 0x0 and 

(CH2)pR^ (where p and r3 are as defined previously) 



wo 94/17090 



PCT/EP94/00145 



20 



25 



103 



(vii) -AlkiY where Alki is a C2-6 alkylene group and Y is a group selected 
from C2-7acylamino, guanidino, hydroxyl, NH2, C-|^alkylamino, 
diCi^alkylamino or 




5 (where X is a bond, O, CH2 or NR"* in which r4 is hydrogen, C-|^alky I or 

aO^'Ci-6alkyl)and 

(viii) -{CHR5)j|^(A!k2)nZ where m and n each independently represent zero or 
1 except that when m is 1 then n must also represent 1, r5 is a hydrogen 
atom or a cartx>xy group or a group CH2R® (where is C2-7acylamino, 

10 guanidino, hydroxy, metho)^, NH2, C-|^alkyIamino or diCi^alkylamino), 

Afk2 is a C^.5all^idene group and Z is a hydrogen atom or ah optionally 
substituted aromatic ring selected from phenyl, pyridyl, pyrimidinyl, 
tmtdazotyl, triazofyl. tetrazotyl and benamidazotyl where the ring is 
optionally substituted by one or more groups (e.g. 1, 2 or 3 groups) which 

15 may t>e the same or different and are selected firom Ci^alkyl, 

e2-7acylamino, guanidino, cartxiixyethyl, tiydroxy, NH2, C-j^alkylamino 
or diCi^atl^amino; 

Q represents an o)^gen or sulphur atom; and . 
Ph represents phenyl. 



2. A compound according to Claim 1 in v*)ich R'' is C-j.^ alkyl. 

3. A compound according to Claim 1 or Claim 2 in which Q is an oxygen 
atom. 

4. A compomd according to Claim 1 in which R^NHC(=Q)- is 
ethylaminocarbonyl. 



5. A compound according to any preceding daim in which R^ Is cyclopentyl 
30 or cydohexyl each substituted by one or two groups selected from C2.7 

acylamino, guanidino, carboxyl, 0x0 and (CH2)pR^. 
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6. A compound according to Claim 5 in which is cyclopentyl or cyclohexyl 
each substituted by one or two groups selected from hydroxy, NH2, 
methylamino, dimethylamino, acetamido or trifluoroacetamido. 

5 7. A compound according to any of Claims 1 - 4 in which is pyrrolidin-3-yl 
or piperidin-3-yl.in which the respective rings may each be substituted by 
hydrogen, C1.3 alkyl or benzyl. 

8. A compound according to any of Claims 1 - 4 in which R^ is 
10 -{CHR^)m(Alk2)nZ in which Z is an optionally substituted imidazolyl 

group. 

9. A compound according to Claim 8 in which -(CHR^)m(Alk2)n- is - 
CH2CH2-. 

15 

10. (1S-transH-Deoxy-H6-I(2,2rdiphenylethyl)amino]-2-I(3- 
hydro)y<^operityl)amino]-9Hixirin-9-yIl-^^ 
rit>ofuranuronamide; 

. [1S-<1a^p.3WH-<ieoxy-142H(2>dihydroxycydopenty 
20 dtphenylethyl)amino>9l4ixirin-9*yfH4^^ 

[(1SHrar^p1-<ieoxy-1-^-{(3-N,f4Kitmethy^ 

[(2,2Kfiph^iylett^)amirio}-9H-purin-9-ylH^ 

(3SH-<teoxy-1H6^(2^Kiiphenylethyl)amino^^^ 

purin-9-ylH4-ethyi-p-D-riboftff^^ 
25 (trans)-1-{2-{(4-aminocydc^e)^)amino}-6-[(2,2Kli^^ 

purin-9-yIl-1<leoxy4l-«thyl-P-0-ril)ofL^ 

lKleoxy-H6^(2,2KJiphenylethyl)amlno]-24[2-<lHnethyl-1W 

yl)ethyQamirK)14J-€thyl-9H-purirh9-yll-p^^ 

(transH -deoxy-1 -t2-[(4-N, N-<fimethylaminocydohexyl)aminol6-{(2,2- 
30 diphenylethyl)aminol-9H-purin-9-ylHsl-ethyl"P^>Ti 

1-deoxy-H6-I(2.2-diphenylethyl)amino]-2-{I2-<2-fnethyl-1 HHmidazol-4- 

yl)ethyl]amirK>)-9Hi3urin-9-ylH4-^thyl-p4)Hibofi^ 

and physiologically acceptable salts and solvates thereof. 
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1 1 . (trans)-1 42^(4-Aminocydohexyl)aminol^(2,2-<liphenylethyl)amino>9H- 
purirv9-yl>1-deoxy4J-€thyl-p4)wiboairanuronamide; and physiologically 
acceptable salts and solvates thereof. 

5 12. The hydrochloride salt of (trans)-H2-I(4-aminocydohe)cyl)aminol-6-I(2,2" 
diphenylethyl)amino)-9H-purin-9-yl]-1-deoxy-N-ethyl-p-D- 
ribofuranuronamide. 

13. A compound of formula (1) as defined in Claim 1 with the proviso that Z 
1 0 cannot represent an optionally sutjstituted triazolyl or tetrazolyl ring. 

14. A compourxi of formula (I) as defined in any preceding claim for use in 
human or veterinary medicine. 

15 15. Use of a compound of formula (I) as defined in any preceding claim for the 
manufecture of a medicament for the treatment of patients with 
inflammatory conditions who are susceptible to leukocyte-induced tissue 
damage. 

20 16. A phamnaceutical composition comprising a compourKl of formula (I) as 
defined in any preceding datm together, if desirable, with one or more 
physiologically acceptable carriers or exdpients. 

17. A process for the preparation of a compound of formula (I) as defined in 
25 Claim 1 , which comprises: 



(A) treating a compound of formula (II) 

NHCH^CHPi 




OR* or" 
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(wherein and are each hydrogen or together form an alkylidene 
group) with an amine R2aNH2 (wherein R^^ is a group R^ or a protected 
derivative thereof), followed, where necessary, by the removal of any 
protecting groups present; or 

5 

(B) deprotecting a protected derivative oif a compound of formula (I), 

if necessary or desirable followed by (i) salt fonination or (ii) conversion of 
a compound of formula (I) to a different compound of formula (I) or (iii) 
<! 0 preparation of an individual isomer of a compound of formula (I). 

18. A method for the treatment of a human or animal subject vi^th an 
inflammatory condition which is susceptible to leukocyte-induced tissue 
damage, which method comprises administering to said subject an 

15 effective amount of a compound of formula (I) or a physiologically 

accieptable salt or solvate thereof. 

19. Compounds according to any of Claims 1 to 12 substantially as herein 
described. 



20 



20. Compositioris according to Claim 16 substantially as herein described. 



21. A process for the preparation of a compound according to Claim 1, the 
process substantially as herein described and exemplified. 
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AMQIDH) CLAIMS 

[received by the International Bureau on 20 May 1994 (20.05.94); 
original claims 1-12 unchanged; new claim 13 added; 
original claims 13-21 renumbered as 14-22(2 pages)] 

1 1 . (trans)-1 -[2-[(4-Aminocyclohexyl)amino]-6-[(2.2-diphenylethyl)amino]-9H- 
purin-9-yl]-1-deoxy-N-ethyl-p-D-ribofuranuronamide: and physiologically 
acceptable salts and solvates thereof. 

5 12. The hydrochloride salt of (trans)-1-[2-[(4-aminocyclohexyl)aminol-6-[(2,2- 
diphenylethyl)amlnol-9H-purin-9-yl)-1-deoxy-N-ethyl-p-D- 

ribofuranuronamide. 

1 3. 1 -Deoxy-1 .[6-I(2,2-diphenylethyl)amlno]-2-[I2-(1 -piperidinyl)ethyl)amino]- 
1 0 9H-purin-9-yO-N-ethyl-p-D-ribofuranuronamide; 

and physiologically acceptable salts and solvates thereof. 

14. A compound of formula (1) as defined in Claim 1 with the proviso that Z 
cannot represent an optionally substituted triazolyl or tetrazolyl ring. 

15 

15. A compound of formula (I) as defined in any preceding claim for use m 
human or veterinary medicine. 

1 6. Use of a compound of formula (I) as defined in any preceding claim for the 
20 manufacture of a metficament for the treatment of patients wfth 

inflammatory conditions who are susceptible to leukocyte-induced tissue 
damage. 

17. A phamiaceutical composition comprising a compound of formula (I) as 
25 defined in any preceding claim together, if desirable, with one or more 

physiologically acceptable carriers or exdpients. 

18. A process for the preparation of a compound of fonnula (I) as defined in 
Claim 1 , which comprises: 

30 

(A) treating a compound of formula (II) 
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OD 



OR' OR* 

(wherein and are each hydrogen or together form an alkylidene 
group) with an amine H^^H2 (wherein R^a is a group r2 or a protected 
derivative thereof), followed, where necessary, by the removal of any 
5 protecting groups present; or 

(B) deprotecting a protected derivative of a compound of formula (I), 

if necessary or desirable foltowed by (i) salt fonnation or (ii) conversion of 
10 a compound of fomiula (I) to a different compound of fonnula (I) or 0") 

preparation of an individual isomer of a compound of fomnula (I). 

19. A method for the treatment of a human or animal subject with an 
inflammatory condition which is susceptible to leukocyte-Induced tissue 

15 damage, which method comprises administering to said subject an 

effective amount of a compound of fonnula (I) or a physiologically 
acceptable sah or solvate thereof. 

20. Compounds according to any of Claims 1 to 13 substantially as herein 
20 described. 

21 . Compositions according to Claim 17 substantially as herein described. 

22. A process for the preparation of a compound according to Claim 1 . the 
25 process substantially as herein described and exempBfied. 
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